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Estimate  to  pay  special  messenger  sent  for  electoral  vote  of  Florida.. 
Communications  Irom — 

Barcelona  Exposition,  relative  to - 

Brussels  Exposition,  transmitting  report  relative  to 


VoL 


Madagascar,  transmitting  report  on  afiairs  in. 


Samoa,  messages  relative  to  affiairs  in. 


Tonnage  duties,  transmitting  report  relative  to.... 
^^atofis* 

On  bill  (H.  R.  5080)  for  relief  of  C.  B.  Wilson 

«©n  biU  (H.  R.  8469)  for  relief  of  Michael  Pigott. 

On  bill  (H.  R.  7)  to  pension  Thomas  B.  Walsh 

On  bill  (H.  R.  4887)  to  pension  Charles  E.  Scott 

On  bill  (H.  R.'2236)  to  pension  Eli  J.  Yamgheim... 

On  bill  (H.  R.  9173)  to  pension  Mary  J.  Drake 

On  bill  (H.  R.  9252)  to  pension  Catherine  Barberick 
On  bill  (H.  R.  9791)  for  relief  of  Charles  W.  Geddes. 

On  bill  (H.  R.  9296)  to  pension  Bridget  Carroll 

On  bill  (H.  R.  9175)  to  pension  George  Wallcn . 

On  bill  (H.  R.  7877)  to  pension  Mary  Karsteltcr 


On  bill  f  H.  R.  9163)  to  pension  Eli  Garrett 


On  biU  (H.  R.  5752)  for  relief  of  Julia  Triggs 

On  bill  (H.  R.  11052)  to  pension  Clara  M.  Owen 

On  bill  (H.  R.  1368)  to  quiet  titles  of  settlers  on  Des  Moines 

River  lands 

On  bill  (H.  R.  220)  to  pension  J.  J.  Lockery 

On  bill  (H.  R.  5807)  to  pension  John  McCool.. — 

On  bill  (H.  R.  11999)  to  pension  William  Barnes. 

On  bill  (H.  R.  11803)  to  pension  Henry  V.  Bass 

On  biU  (H.  R.  10448)  to  pension  Squire  Walter 

On  bill  (H.  R.  10791)  to  pension  Marinda  W.  Reed 

On  bill  (H.  R.  11466)  to  pension  Mary  A.  Selbach 

Private  land  claims,  supplemental  report  on  claim  No.  131,  thePolvaredo 

grant,  New  Mexico 

Public  buildings: 

Estimate  for  furniture  for 

Report  of  Secretary  of  Treasury  on  expenditure  for  repairs 

Public  lands,  suspended  entries,  annual  report  of  Secretary  of  Interior 

on 

Public  printing,  estimate  of  appropriation  for 

Purchases.     (See  Contracts.) 


Railway  Mail  Service,  annual  report  of  Snperin tendon t  of. 

Raritan  River,  estimate  for  lighting 
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Subject 


fiereooe  marine  serrice,  annnal  report  of  expenditures 

Sifen  and  harbors.     (See  under  names  of  respective  streams  and  locali- 
ties.)  Report  pf  Secretary  of  War  on  civilian  engineers  employed  on. 
fiocklslAnd  Arsenal,  relative  to  viaduct  at 


S. 


Sichille,  Lord,  report  of  Secretary  of  State  on  case  of. 

Swnt  Angnstine,  Fla.,  reportof  Secretary  of  War  on  improving  harbor  of. 
Saint Ix)ius and  Iron  Mountain  Railroad,  papers  in  case  of  W.  H,  Cayce 
against . 


Samoa,  messages  of  President  relative  to  affairs  in 

Scott,  Charles  E 

Seoood  Assistant  Postmaster-General,  annual  reportof.- 

Secretary  of  Interior,  annual  report  of,  in  6  volumes: 

Volnmel 

Volame2 i^. 

Volumes -__, « „. 

Volame4 

VolnmcS ^ 1 

VoInmeG . 

Commanications  from — 

Cayce, W.  H.,  papers  in  case  of 

Indian  Deportment,  tabular  statement  of  disbursements  made 

for  year  ending  June  30,  1888 

Indian  depredation  claims,  reports  on 

Pension  examiners,  reporo  of  appointments  and  discharges  of... 
rrivate  land  claims,  report  on  Pol varedo  grant  No.  131,  in  New 

Mexico .-1 

Suspended  land  entries,  annual  report  on 

Seeretaiy  of  the  Navy: 

Annual  report  embracing  reports  from — 

The  Secretary  (part  3) 

Admiral  of  the  Navy . 

Advisory  board 

Bureau  of  Construction  and  Repair 

Equipment  and  Kecruiting 

Medicine  and  Surgery 

Navigation 

Ordnance  

Provisions  and  Clothing. -- 

Steam  Engineering 

Yards  and  Bocks 

Erti mates  of  the  Secretary's  office  and  pay  of  the  Navy - — 

Marine  Corps 

Naval  Academy 

Communications  from — 

Navy  Department,  annual  report  on  employe's  in 

Navy  Department,  annual  report  of  contingent  expenditures .  1 . . 

Military  and  Naval  Museum,  relative  to  establishing 

Signal  OfBco,  report  relative  to  (part  2,  vol.4) 

netary  of  State — 

Annual  report  upon  foreign  relations .- — 

Communications  from — 

Barcelona  Exposition,  relative  to .\ 

Emssels  Exposition,  relative  to ' 

Electoral  vote: 

Alabama 

Georgia 
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Subject. 


Vol. 


Secretary  of  State — Continued. 
Kiectoral  vote — Continued. 

Missouri 

New  Jersey 

North  Carolina 


Madagascar,  report  on  affairs  in. 


Panama  Canal,  report  relative  to - 

Sackville,  Lord,  relative  to  case  of - 

State  Department,  annual  report  on  employes  in 

Technical  education  in  Europe,  estimate  for  publishing  consular  re^ 
port3  on _ *— 

Tonnage  duties,  relative  to 

War  of  Revolution,  relative  to  diplomatic  correspondence  during — 
Secretary  of  the  Treasury: 

Annual  report,  embracing  reports  of — 

The  Secretary,  with  tables y. 

Annual  report  on  the  state  of  finances---.. 

Commissioner  of  the  Currency 

Commissioner  of  Internal  Kevenue - 

Communications  from — 

Appropriations,  estimate  of 

Agricultural  Department,  estimate  of  deficiency  appropriation 

for  printing  and  binding  for * 

Albuquerque,  N.  Mex.,  estimate  to  pay  for  improvements  on  In- 
dian school  buildings  at  -  - .. 

Amanda  TbmpJdns  (schooner)  estimate  to  pay  claim  of 

Appraisers,  relative  to  term  of  ofiice  of 

Bartholdi  Statue  of  Liberty,  estimate  for  lighting 

Bywater,  Tanqueray  &Co.,  estimate  to  pay  claim  of 

Capitol:  estimate  of  deficiency  appropriation  for  lighting 

Cherokee  Indians,  estimate  to  pay  for  legal  proceedings  in  be- 
half of- 

Cheyenne  Indians,  estimate  for  purchase  of  stallions  for 

Chippewa  Indians,  estimate  to  purchase  seeds  for 

Olaims— 

List  allowed  under  exhausted  appropriations 

List  of  war  claims  allowed 

Coast  Survey — 

Annual  report 

Annual  report  on  expenditures  of 

Collins,  T.  J.,  report  on  claim  of _>. 

Columbia  Institution  for  Deaf  and  Dumb,  estimate  of  appropriation 
for 

Court  of  Claims,  estimates  to  pay  j  udgment  of-._ 

Customs  duties,  statement  of  refund  for  year  ending  June  30,  1888'.. 

Customs  officers,  annual  report  on  emoluments  nf 

Castoms  revenue,  Cvstimates  of  appropriation  for  collecting 

Customs  service,  report  on  expenses  of 

Deficiencies — 

Estimate  of  appropriations  for. ^ 

Estimates  for  appropriations  for  United  States  courts 

Diplomatic  and  consular  service — 

Estimate  to  purchase  historical  register  of 

Estimate  of  deficiency  appropriation  for 
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District  of  Columbia,  estimate  of  deficiencies  for. 


District  of  Columbia  militia,  estimate  for  renting  buildings  for 

Dog  Island,  estimate  for  lljxht-house  nt .__ _. 

E.  E.  Allen  (schooner),  estimate  to  pay  claim  of _. 

Electoral  vote — 

Estimate  for  printing . _  .. 

Estimate  to  p^y  npecial  messenger  sent  for  electoral  vote  of 
Florida _ .._1 
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Subject. 


Secretary  of  Treasury— Continued. 

Fish  Commission,  estimate  for  maintaining  vessels  of. 

Fort  D.  A.  Kuasell,  estimate  for  completing  water  supply  at 

Fort  Elliotty  estimate;  to  purchase  site  for 

Fort  Leavenworth,  estimate  for  additional  buildings  at  _ 

Fort  Smith,  Ark,,  estimate  for  fence  and  elevator  for  public  building 

at : 

Qedn^y  (steamer),  estimate  for  expenses  of  sending,  to  San  Francisco- 
Inauguration,  estimate  decorating  public  buildings  during 

Indian  trust  bonds,  relative  to  overpayments  of  interest  ott 

Intelnal-revenue  service,  estimate  of  deficiency  appropriation  for 

Irrigation,  estimate  for  survey  of  arid  lands  for 

Lawrence  Indian  school,  estimate  fot  buildings  at - 

Library  of  Congress,  estimate  of  appropriation  for  service  of.... 

Light-house  tender,  estimate  for -. 

ligfats — 

Intimate  for  light-house  steamer  for  use  in  North  Carolina 

Estimate  for  removing  light-houfte  station  at  Cape  Caru.ivetal 

Fla  -- _„ u 

Estimate  for  lighting  Raritan  River.. .- 

Estimate  for  telegraph  line  for  light- house  service  in  Oregon  . . . 

Mc^ill,  John,  estimate  to  pay  claim  of.. 

Marme  hospital,  New  Orlea^is,  estimate  for  electric  lighting 

National  Museum,  estimate  for  postage  stamps  for.,. .- 

Naval  Academy,  estimate  lor  officers'  houses  at  _. -.- 

Navy  Department,  estimate  of  deficiency  appropriation  for  printing 

and  binding  for . 

New  York  H^bor: 

Estimate  of  appropriations  to  prevent  deposits  in *— - 

Relative  to  use  of  foreign  vessels  in  improvement  of..^^..  —  ■- 

New  York  sub-treasury,  estimate  for  adjusting  balance  on  Ijooks  of. . 

Oleomargarine,  relative  to  law  taxing 

Pacific  Railroads,  schedule  of  claims  allowed  to 

Pensions,  estimate  of  deficiency  appropriation  for 

Pinney,  W.  L.,  estimate  to  pay 

Precious  metals,  annual  report  on  production  of 

Prmting,  estimates  of  deficiency  for  public 

Public  buildings: 

Estimates  for  furniture  for — *..-- 

Report  on  expenditures  for  repairs  of ' 

Revenue-marine  service,  annual  report  of  expenditures  in 

Sioux  Indeans,  estimate  for  support  of 

Sixth  Auditor's  Office,  petition  of  clerks  for  pay  for  extra  services  . . 

Sky,  estimate  for  making  chart  of 

State  Department: 

Estimate  of  printing  for 

Estimates  for  binding  certain  manuscript  letters  in 

Statistical  Abstract: 

Annual  report - 

Relative  to  printing  of 

Sun,  estimates  to  observe  total  eclipse  of 

Treasury  Department,  report  of  the  contingent  expenses  for  year 

ending  Tune  30,  1888 — -- 

War  Department,  estimates  for  public  works  under 

Washington  Monument,  estimates  for  maintaining  lodge  at > 

Whaling  vessels,  relative  to  relief  in  Arctic  Ocean  of 

Wilson,  A.  A.,  estimate  to  pay  costs  adjudged  against 

Zeria,  Pierre,  estimate  to  i)ay  claim  of 

flwetary  of  War: 

Annual  report,  embracing  reports  of — 

The  Secretary  (volumes  1  and  3,  part  2) ► 

Chief  of  Engineers  {\o\\xme  2^  part  1) 

Chief  of  ED^ineeia  (volume  2,  part  2) . 
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Subject. 


Secretaiy  of  Wat — Continued. 

Annual  report,  embracing  reports  of— 

Chief  of  Engineers  (volume  2,  part  3) 

Chief  of  Engineers  (volume  2,  part  4) 

Chief  Signal  Officer  (volume  4,  part  2) 

Communications  from — 

Civil  engineers,  report  on  those  employed  in  river  and  harbor 

work ^ 

Columbia  River,  report  on  improvement  of 

Contracts,  relative  to  amending  law  requiring  purchases  to  be 

made  by . .. 

Camberiand  Kiver,  report  on  improvement  of 

Fort  Leavenworth,  estimate  for  forage  and  wagon  master  at 

Iron  and  steel,  annual  report  on  tests  of i.. 

Key  West,  Fla.,  report  on  improving  harbor  of 

Maumee  Valley,  relative  to  historic  grounds  in* 

Military  Academy,  relative  to  purchase  of  additional  land  at .. 
Military  and  Naval  Museum,  relative  to  establishing 

Do r - - 

Do - 

Military  and  Naval  Museum,  list  of  exhibits  for 

Do _ 

Mississippi  River,  report  on  survey  of  channel  at  Rock  Island  .. 

Mississippi  River  Commission,  supplemental  report  of 

New  York  Harbor,  report  on  survey  for  ship-channel  in 

New  York  Harbor,  report  on  employment  of  a  foreign  vessel  in 

improvement  of 

North  Landing  River,  report  on  obstructions  in 

Ohio  River,  report  on  improvement  of 

Ohio  River,  relative  to  proposed  bridge  at  Louisville  across 

Rock  Island  Arsenal,  relative  to  viaduct  at 

SaintAugustine,  Fla.,  report  on  improving  harbor  of 

Signal  Corps,  relative  tq  inefficiency  of > 

War  Department,  annual  report  on  employ  (is  in „ 

Winyaw  Bay,  report  on  improvement  of 

Seeds,  estimate  of  purchase  for  Chippewa  Indians 

Selbach,  Mary  A . 

Sentenne,  S.  H.,  letter  of  Attorney-General  relative  to  claim  of 

Signal  Service,  report  of  Secretary  of  War  on  inefficiency  of  Signal  Corps. 
Sioux.     (iSSee  Indians.) 

Sixth  Auditor's  office,  petition  of  clerks  for  pay  for  extra  services 

Sky,  estimate  for  making  chart  of 

Stallions,  estimate  to  purchase,  for  Cheyenne  Indians 

State  Department: 

Annual  report  on  employes  in 

Estimate  of  printing  for.. 

Estimate  for  binding  certain  manuscript  letters  in— _.. 

Statistical  Abstract: 

Annual  report  of 

Letter  of  Secretary  of  Treasury  relative  to  printing  of . 

Statue  of  Liberty.     {See  BartholdL) 

Sun,  estimates  of  appropriation  to  observe  total  eclipse  of 


T. 

Technical  education.    (iSS^e  Education.) 

Tests,  annual  report  on  tests  of  iron  and  steel 

Third  Assistant  Postmaster-General,  annual  report 

Tonnage  duties,  report  of  Secretary  of  State  relative  to 

Topographer  of  Post-Office  Department,  annual  report _ 

Treasury  Department,  report  of  the  Secretary  on  the  contingent  expenses 

for  the  year  ending  June  30,  1838 _ 

Triggs,  Julia _ 
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V. 
Tetoes.     {See  President  of  United  States. ) 

W. 

Wallco,  George - 

Walker,  Squire - 

Walsh,  Thomas  B.. - 

War  Department: 

Annual  report  on  employ^  in 

Estimates  for  public  works  nnder .. 

War  of  Revolntion,  letter  of  Secretary  of  State  relative  to  diplomatic  oorro- 
spondence  daring 

Washington  Monament,  estimate  for  maintaining  lodge  at 

Whaling  Teasels,  letter  of  Secretary  of  Treasary  relative  to  relief  of  whal- 
ing Tessels  in  Arctic  Ocean 

Wilson,  A.  A.,  estimate  to  pay  costs  adiadged  against 

Wilson,  C.  R,  Tetoon  bUl  (H.  R.  5aS0)  for  relief  of 

Winyaw  Bay,  report  of  Secretary  of  War  on  improvement  of 

Witoiefises.     {See  Coorts  of  United  States. ) 

Y. 


Yangheim,  Eli  Jl 


Zeiia,  Pierre,  estimate  to  pay  daim  of. 
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Saco  River,  Me.,  18;  Kennebnnk  River,  Me.,  York  Harbor,  Me.,  19;  Portsmouth 
Harbor,  N.  H.,  Bellamy  River,  N.  H.,  Cocheco  River,  N.  H.,  20;  harbor  of  refuge, 
at  Little  ELarbor,  N.  H.,  21 ;  examinations  and  surveys,  22. 

JJK  CHAROS  ov  LiSUT.  COL.  GXOROX  L.  G1IXE8PIK,   CORPS  OF  ENODfEERS— 

Kewburyport  Harbor,  Mass.,  22:  Merrimao  River,  Mass.,  23;  Powow  river,  Mass., 
Ipswich  River,  Mass.,  24;  haroor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  Glon- 

*  oester  Harbor,  Mass.,  25;  Manchester  Harbor,  Mass.,  Lynn  Harbor,  Mass.,  26; 
Winthrop  Harbor,  Mass.)  Boston  Harbor,  Mass.,  27;  Maiden  River,  Mass.,  Hiug- 
ham  Harbor,  Mass.,  29;  Scituate  Harbor,  Mass.,  30;  Plymouth  Harbor,  Mass., 
Wellfieet  Harbor,  Biass.,  31 ;  Provincetown  Harbor,  Mass.,  examinations  and  sur- 
veys, 32. 

EN0  88— ^I 


n  CONTENTS. 

IV  CHARGE  OF  MaJ.   WILUAM  R.   LiVERMORE,   CORPS  OF  EXGINEERfl— 

Harbor  of  refage  at  Hyanais,  Mass.,  harbor  of  refage  at  Nantocket,  Mass.,  33 > 
harbor  at  Vineyard  Haven,  Mass.,  Wood's  HoU  Harbor,  Mass.,  34;  Wareham  Har- 
bor, Mass.,  35 ;  New  Bedford  Harbor,  Mass.,  West  port  Harbor,  Mass.,  36 ;  Taanton 
River,  Mass.,  37;  Warren  River,  R.  I.,  Pawtucket  River,  R.  I.,  38:  Providence 
River  and  Narragansett  Bay,  R.  I.,  39;  removal  ofGreen  Jacket  Shoal,  Providence 
River,  R.  I.,  Newport  Harbor,  R.  I.,  40;  harbor  of  refnge  at  Block  Island,  R.  I.,  41; 
Pawcatuck  River,  R.  I.  and  Conn.,  harbor  of  refage  at  Stonington,  Conn.,  43 ;  ex- 
aminations and  surveys,  44. 

Ik  charge  o^  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Thames  River,  Conn. ;  New  London  Harbor,  Conn.,  45 ;  Connecticut  River,  Mass, 
and  Conn.,  46;  Clinton  Harbor.  Conn.,  47  ;  New  Haven  Harbor,  Conn.,  break- 
water at  New  Haven,  Conn.,  48;  Milford  Harbor,  Conn.,  49;  Housatonic  River, 
Conn.,  Bridgeport  Harbor,  Conn.,  50;  Black  Rock  Harbor,  Conn.,  Norwalk  Har- 
bor, Conn.,  51 ;  Harbor  at  Five-mile  River,  Conn.,  Stanford  Harbor,  Conn.,  52;  Port 
V  Chester  Harbor,  N.  Y.,  Mamaroneck  Harbor,  N.  Y^  53;  Echo  Harbor,  New 
Kochelle,  N.  Y.,  New  Rochelle  Harbor,  N.  Y.,  54 ;  East  Chester  Creek,  N.  Y., 
Greenport  Harbor,  N.  Y.,  55;  Glen  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  56; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  57. 

In  charge  of  Lieut.  Col.  Walter  McFarlano,  Corps  of  Engineers— 

Hudson  River,  N.  Y.,  57 ;  harbor  at  Saugerties,  N.  Y..  harbor  at  Rondout,  N.  Y.,  58; 
Harlem  River,  N.  Y.,  59 ;  removing  obstructions  in  tue  East  River  and  at  Hell  Gate, 
N.  Y.,  60;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel  New  York  Harbor,  61 ;  Gow- 
anus  Bay,  N.  Y.,  62;  New  York  Harbor,  63:  Sheepshead  Bay,  N.  Y.,  64;  Canarsie 
Bay,  N.  Y.,  65;  Sumpawanus  Inlet,  N.  Y.,  cnannel  between  Staten  Island  and  New 
Jersey,  66 ;  Raritan  Bay,  N.  J.,  removing  sunk-en  vessels  or  craft  obstructing  or  en- 
dangering navigation,  67 ;  examinations  and  survey,  67  and  68. 

In  charge  of  Capt.  George  McC.  Derby,  Corps  of  Engineers— 

Passaic  River,  N.  J., 68:  Elizabeth  River,  N.  J.. 69;  Rahway  River,  N.J.,  70;  Wood- 
bridge  Creek,  N.  J.,  Karitan  River.  N.  J.,  71 ;  South  River,  N.  J.,  72 ;  Cheesequakes 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73 ;  Mattawan  Creek,  N.  J.,  Shrewsbury  River, 
N.  J.,  74  ;  Manasquan  River,  N.  J.j  75. 

In  Charge  of  Lieut.  Col.  Henrt  M.  Robert,  Corps  of  Engineers — 

Delaware  River,  Pa.  and  N.  J.,  76;  Frankford  Creek,  Pa.,  77 ;.  harbor  of  Philadel- 
phia^ removal  of  Smith's  Island  and  Windmill  Island,  Pa.,  aud  Petty's  Island, 
N.  J.,  Schuylkill  River,  Pa.,  78;  ice-harbor  at  Marcus  Hook,  Pa.,  79;  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  80 ;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del.,  harbor  at  Delaware  Breakwater,  Del.,  81 ;  Rancocas  River, 
N.  J.,  82;  Woodbury  Creek,  N.  J.,  Mantua  Creek,  N.  J.,  83;  Raccoon  River,  N.  J., 
Salem  River,  N.  J.,  Cohansey  Creek,  N.  J.,  84;  removal  of  wrecks  from  Delaware 
Bay  and  River,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, survey  of  harbor  at  Atlantic  City,  N.  J.,85;  United  States  Commission  ad- 
visory to  tiie  Board  of  Harbor  Commissioners  of  Philadelphia,  Pa.,86;  examination 
and  survey,  86. 

In  charge  of  Mr.  William  F.  Smith,  U.  8.  Agent— 

Maurice  River,  N.  J.,  86;  Wilmington  Harbor,  Del.,  87;  ice-harbor  at  New  Castle, 
Del.,  Duck  Creek,  Del.,  83;  Saint  Jones  River,  Del.,  89;  Mispillion  Creek,  DeL, 
Broadkiln  River,  DeL,  Indian  River,  Del.,  90;  inland  water-way  from  Chincoteague 
Bay,  Va.  to  Delaware  Bay  at  or  near  Lewes,  Del.,  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  91 ;  Fairlee  Creek  or  Inlet,  Md.,  Corsica  Creek,  Md.,  92 : 
Choptank  River,  Md.,  Cambridge  Harbor,  Md.,  93 ;  Nanticoke  River,  Del.,  Broaa 
Creek,  Del.,  from  its  mouth  to  Laurel,  94 ;  PocomoKe  River,  Md,  removing  sunken 
Tessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  charge  of  Col  William  P.  Craighill,  Corps  of  Engineers— 

Patapsco  River  and  Channel  to  Baltimore,  Md.,  95 ;  James  River,  Va.,  97 ;  Nansemond 
River,  Va.,  including  the  mouths  of  Bennett  and  Chuckatuck  creeks,  harbor  of  Nor- 
folk and  its  approaches,  ya.,98 ;  approach  to  Norfolk  Harbor  and  the  United  States 
(Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk,  Va.,  99 ;  Archer's 
Hope  River,  Va.,  Appomattox  River,  Va.,  101 ;  Currituck  Sound,  Coanjok  Bay,  and 
North  River  Bar,  N.  C.,  102;  Nottowajr  River,  Va.,  103 ;  removing  sunken  vessels  or 
•nut  obstructing  or  endangering  navigation,  lOi. 
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In  chabos  of  Lixxrr.  Col.  Pxter  C.  Haixs,  Corps  ov  ExoiNxxBa— 

Potomac  RiTer  at  Washington,  D.  C,  104;  reconstraotion  of  the  Aqaedaot  Bridge, 
Georgecown,  D.  C. ;  bridge  across  the  Eastern  Branch  of  the  Potomac  River,  D.  C., 
106;  wharf  at  Fort  Monroe,  Va.,  107;  survey,  107. 

In  charge  of  Mr.  S.  T.  Abkrt,  U.  8.  Aobnt— 

Channel  at  Mount  Vernon,  Va.,  Neabsco  Creek,  Va.,  108:  Breton  Bay  (Leonardtown) 
Md.,  Nomini  Creek,  Va.,  109;  harbor  at  entrance  of  St.  Jerome's  Creek,  Md.,  Pa- 
tnxent  River,  Md.  from  Benedict  to  Hill's  Landing,  110;  Rappahannock  River, 
Va.,  Totnsky  River,  Va.,  HI;  Urbana  Creek,  Va.,  Mattaponi  River,  Va.,  Pa- 
manky  River,  Va.,  112:  York  River,  Va.,  113;  Chickahominy  River,  Va.,  Stannton 
River,  Va.,  114;  Dan  River  between  Madison,  N.  C.,and  Danville,  Va.,  Roanoke 
River,  N.  C.,  115;  French  Broad  River,  N.  C,  removing  sanken  vessels  or  craft 
obstracting  or  endangering  navigation,  116 ;  examination  and  survey,  1^6. 

In  charox  of  Capt.  William  H.  Bixbt,  Corps  of  Enqinskrs— 

Pamlico  and  Tar  rivers,  N.  C,  Contentnia  Creek,  N.  C,  117 :  Trent  River,  N.  C,  118 ; 
Keose  River,  N.  C,  119;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C, 
120;  harbor  at  Beaufort,  N.  C,  121;  inland  water-way  between  Beaufort  Harbor 
and  New  River,  N.C.  122;  New  River,  N.C.,  Black  River,  N.  C,  123;  Cape  Fear 
River,  N.  C,  124  and  125;  Waccemaw  River,  N.  C.and  S.  C,  126;  Yadkin  River, ' 
N.C,  127 ;  Little  Pee  Dee  River,  8.  C,  Lumber  River,  N.  C,  Clark  Creek  or  River, 
S.C.,  128:  Great  Pee  Dee  River,  S.  C,  harbor  at  Georgetown,  S.  C,  129:  Mingo 
Creek  or  River,  8.C.,  Winyaw  Bay,  S.  C,  130;  Santee  River,  S.C.,  131;  Watered 
River,  S.  C,  132;  Congaree  River,  S.  C,  1:^3;  examinations  and  surveys,  134. 

I5  CHAROB  OF  LiKUT.    FRBOBRIO    V.   ABBOT,    CORPS    OF    ENQINBERS^ 

Charleston  Harbor,  S.  C. ,  134 ;  Wappoo  Cut,  8.  C,  135 ;  Ashley  River,  S.  C. ,  Edisto  River 
S.  C,  136;  Salkiehaichie  River,  8.  C,  137;  removing;  sunken  vessels  or  craft  ob- 
stmctingor  endangering  navigation,  138;  examijiations  and  surveys,  13d. 

In  chaR^b  of  Libut.  O,  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor  and  River,  Ga.,  138;  Savannah  River,  Ga.,  130;  Savannah  River 
above  Augusta,  Ga.,  Romley  Marsh,  Ga.,  140:  Altamana  River,  Ga.,  Doboy  Bar. 
Oa.,  141 ;  Brunswick  Harbor,  Ga.,  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.  ana 
Fla.,  142 ;  examinations  and  surveys,  143. 

In  charge  of  Capt.  Wm.  M.  Black,  Corps  of  Engineers— 

St.  John's  River,  Fla.,  143;  Volusia  Bar,  Fla.,  harbor  at  Saint  Augustine,  Fla.,  145; 
northwest  entrance  Key  West  Harbor,  Fla.,  Caloosahatchie  River,  Fla.,  146;  Pease 
River,  Fla.,  Manatee  River,  Fla.,  147 ;  Tampa  Bay,  Fla.,  148 ;  Withlacoochee  River, 
Fla.,  harbor  at  Cedar  Keys,  Fla.,  149;  Suwanee  River,  Fla.,  150 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  151 ;  examinations  and  sur- 
veys, 151. 

Lv  CHARGK  OF  CaPT.    R.   L.  HOXIE,  CORPS  OF  ENGINEERS— 

Apalachicola  River,  Fla.,  151;  Apalachicola  Bay,  Fla. ^a  Grange  Bayon,  Fla.,  Pen- 
sacola  Harbor,  Fla.,  152 ;  Choctawhatchee  River,  Fla.  and  Ala..  Escambia  and 
Conecuh  Rivers,  Fla.,  and  Ala.,  153 ;  Oconee  River,  Ga.,  154;  Ocmulgee  River,  Ga., 
Flint  River,  Ga.,  155;  Coosa  River,  Ga,,  and  Ala.  Chattahoochee  River^  Ga.  and 
Ala.,  Tallapoosa  River,  Ala,  156 ;  Cahawba  River,  Ala,  157 ;  Alabama  River,  Ala., 
removing  sunken  vessels  and  craft  obstructing  or  endangering  navigation,  158 ; 
examinations  and  surveys,  159. 

Ix  CHARGE  OF  BiAJOR  A.  N.  DaMRELL,  CORPS  OF  ENGINEERS— 

Mobile  Harbor,  159:  Black  Warrior  River  from  Tuscaloosa  to  DaniePs  Creek,  AJa., 
Warrior,  River,  Ala.,  and  Miss.,  160 ;  Tombigbee  River,  Ala.,  from  Walker's  bridge  to 

•  Folton,  Tombigbee  River  from  Fulton  to  Vienna,  161:  Tombigbee  River,  below 
Vienna,  162;  l^xubee  River,  Miss.,  Pascacoula  River,  Miss.,  163;  Harbor  at  Biloxi, 
Miss.,  Pearl  River,  Miss,  between  Edixiourgh  and  Carthage,  164;  Pearl  River, 
Miss,  from  Jackson  to  Carthage,  Pearl  River,  Miss,  below  Jackson,  165 ;  examinar 
tion  and  sorvey,  166. 
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In  chabgs  of  Capt.  W.  L.  Fisk,  Corps  of  Ekginbxrs— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  166;  Tche- 
functe  River  and  BogueFalia,  La.,  TickfawBiyer^La.,  167;  Amite  River,  La.,  Bayoa 
LaFonrche,  La.,  16H;  Bayou  Terrebonne,  La.,  Bayoa  Plaqaemine,  La.^  169 ;  Bayoa 
Courtablean,  La.,  170 ;  Calcasieu  River  and  Pass,  La.,  Bayou  Pierre,  Miss.,  171 ;  Sa- 
bine Pass,  Tex.,  172. 

In  chargb  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  172;  Ship-channel  in  Galveston  Bay,  Tex.,  173 ; 
Trinity  River,  Tex.,  BnfTalo  Bayou,  Tex.,  174;  mouth  of  Brazos  River,  Tex.,  Pass 
Cavallo  Inlet  to  Mataeorda  Bay,  Tex.,  Aransas  Pass  and  Bay  up  to  Rookport  and 
Corpus  Chiisti,  Tex.,  175;  harbor  at  Brazos  Santiago,  Tex.,  176. 

WESTERN  RIVERS. 

In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  176;  survey  of  Red  River,  Cypress  Bayou,  Tex.  and  La., 
177 ;  Oaachita  and  Black  Rivers,  Ark.  and  La.,  Ouachita  River,  Ark.  above  Cam- 
den, Bayou  D'Arbonne,  La.,  176;  Little  River,  La.,  Bayou  Bartholomew,  La.  and 
Ark.,  Bayou  Boenf,  La.,  179;  Tensas  River  and  Bayou  Macon,  La.,  Bayous  Ronde- 
way  and  VidaK  La.  by  removing  obstructions,  180;  Big  Black  River,  Miss.,  Yazoo 
River,  Miss.,  Tchula  Lake,  Miss.,  181;  Tallahatchee  River,  Miss.,  Steele's  Bayou, 
Miss.,  182;  Big  Sunflower  River,  Miss.,  Bi^  Hatchee  River,  Tenn.,  Forked  Deer 
River,  Tenn.,  183 ;  water-gauges  on  the  Mississippi  River  and  its  principal  trib- 
utaries, 184. 

In  charge  of  Capt.  H.  S.  Tabor,  Corps  of  Engineers^ 

Red  River  above  Fulton,  Ark.,  184 ;  Little  Red  River,  Ark.,  removing  obstruc- 
tions in  Arkansas  River,  Ark.,  185;  Arkansas  River,  Ark.  and  Eans.,  186;  Petit 
Jean  River,  Ark.,  187;  Fourche  River,  Ark.,  White  River,  Ark.,  188 ;  Cache  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  189;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
St.  Francis  River,  Mo.  from  Greenville  to  the  Arkansas  State  line,  190 ;  Little  River, 
Mo.  from  Homersville  to  its  Junction  with  the  St.  Francis  River,  191. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  Rivers,  191 :  remov- 
ing obstrnctions  Missouri  River,  Mississippi  River  between  the  Ohio  and  Illinois 
Rivers,  192;  Gasconade  River,  Mo.,  194;  Osage  River,  Mo.  and  Kan.,  195;  exami- 
nations and  survey,  195.    • 

In  charge  of  Capt.  E.  H.  Ruff^jbr,  Corps  of  Engineers-^ 

Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of  the  Illinois  Riven 
196. 

In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  196 ;  Mississippi 
Kiver  from  Minneapolis  to  Des  Moines  Rapids,  197 ;  Des  Moines  Rapids  (Mississippi 
River),  operating  and  care  of  Des  Moines  Rapids  Canal,  198 ;  Dry-dock  at  Des 
Moines  Rapids  Canal,  harbors  of  refage  on  Lake  Pepin  at  Lake  City,  Minn.,  199 ; 
harbors  of  refage  on  Lake  Pepin  at  Stockholm,  Wis.,  200. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Preservation  of  the  Falls  of  St.  Anthonv,  Minn.,  200 ;  Construction  of  lock  and  dam 
on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  Mississippi  River  above  the  Falls 
of  St.  Anthony,  Minn.,  201 ;  Reservoirs  at  headwaters  of  the  Mississippi  River,  5^2 ; 
Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix  River,  wis.  and  Minn., 
203;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  Dak.,  204 ;  Mis- 
souri River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  205 ;  Yellowstone  River, 
Mont,  and  Dak.,  206;  examinations  and  surveys,  206. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers— 

Tennessee  River,  207;  French  Broad  River,  Tenn.,  208;  Little  Tennessee  River, 
Tenn.,  Hiawassee  River,  Tenn.,  Clinch  River,  Tenn.,  209;  Duck  River,  Tenn., 
Cumberland  River,  Tenn.  and  Ky.,  210 ;  South  Fork  of  Cumberland  River,  Ky.,  211 ; 
Coney  Fork  Riyer,  Tenn,,  212;  examinations  and  survey,  212. 
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In  charge  of  Lieut.  Col.  Wiluam  E.  Merrill,  Oorps  op  EngiS^eers — 

Ohio 
noDi^ 

Mouongahela 

gheney  River,  ice-harbor  at  moath  of  Musklngam  Hiver,  Ohio,  216 ;  Muskingum 
River,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 
Ohio,  217  ;  examinations  and  surveys,  218. 

In  charge  of  Maj.  Amos  Sticknet,  Corps  of  Engineers — 

Falls  of  the  Ohio,  LonisvUle,  Ky.,  218;  Indiana  Chute  Falls  of  the  Ohio  River,  op- 
erating and  care  of  the  Louisville  and  Portland  Canal,  219 ;  Wabash  River,  Ind. 
andllL,  220;  White  River,  Ind.,  Tradewater  River,  Ky.,  221. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  222;  operating  and  care  of  locks  and  dams  on  the 
Great  Kanawha  River,  W.  Va.,  harbor  of  refuge  at  mouth  of  Great  Kanawha  River, 
W.  Va.,  223 ;  Elk  River,  W.  Va.,  Ganley  River,  W.  Va.,  224 ;  New  River,  Va.  and  W. 
Va.,  225 ;  examinations,  226. 

Ik  charge  of  Capt.  D.  W.  Lockwood,  Corps  of  Engineers— 

Kentucky  River,  Ky.,  226 ;  operating  and  keeping  in  repair  locks  and  dams  on  the 
Kentucky  River,  Ky.,  Licking  River,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Sandy  River,  W.  Va.  and  Ky.,  227 ;  Guyandotte  River,  W.  Va.,  Little  Kanawha 
River,  W.  Va.,  228;  Buckhannon  River,  W.  Va.,  229 ;  examinations  and  surveys,  229. 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers — 

Harbor  at  Duluth,  Minn.,  229;  harbor  at  Superior  Bay  abd  St.  Louis  Bay,  Wis., 
230 ;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  232. 

In  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

▲ahland  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
liahmentand  maintenance  of  narbor-lines  in  Portage  Lake,  Mich.,  Marquette  Har- 
bor, Mich.,  234;  harbor  of  refuge  Grand  Marias,  Nnch.,  Manistique  Harbor,  Mich., 
235;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich,  and  Wis.,  236;  Oconto 
Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  of 
refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
waunee Harbor,  Wis.,  239 ;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241 ;  Port  Washington  Harbor,  Wis.,  242. 

Ik  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243 ;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244 ;  Wankegan  Harbor,  HI.,  Fox  and  Wis- 
consin Rivers,  Wis.,  245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
consin Rivers,  Wis..  Chicago  Harbor,  111.,  247  ;  Calumet  Harbor,  111.,  248;  Illinois 
River,  111.,  249;  Calumet  River,  111.  and  Ind.,  250. 

Ik  chabob  of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251 ;  Frankford  Harbor,  Mich., 
25S;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Ludiugton 
Harbor,  Mich.,  253;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich.,  254; 
Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mich.,  Saugatuck  Harbor,  Mich.,  256;  South  Haven  Harbor,  Mich.,  Samt  Joseph 
Harbor,  Mich.,  257  ;  Saint  Joseph  River,  Mich,  from  its  mouth  to  Berrien  Springs, 
Michigan  City  Harbor,  Ind.,  258. 

In  charge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers— 

Bt.  Mary's  Falls  Canal  and  River,  Mich.,  259 :  operating  and  care  of  St.  Mary's 
Falls  Canal,  Mich.,  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  200;  Hay  Lake 
Channel,  St.  Mary's  River,  Mich.,  harbor  at  Sheboygan,  Mich.,  261;  harbor  at 
Thunder  Bay,  Mich.,  262;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich.,  263; 
harbor  of  refuge  at  Sand  Beach  Lake  Huron,  Mich.,  month  of  Black  River,  Mich., 
264;  Clinton  River,  Mich.,  St.  Clair  Flats  Canal,  Mich.,  265  ;  operating  and  care  of 
St  Clair  Flata  Canal,  Mich.,  266;  Grosse  Point  Channel,  Mich.,  Detroit  River, 
Mich.,  267:  Rouge  River,  Mich,  at  its  Junction  with  Detroit  River  and  up  the  river 
as  fiir  88  the  bridge  of  St.  Louis  and  Wabash  Railroad,  268. 
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In  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  Enqinebrs— 

Monroe  Harbor,  Mich.,  268;  Toledo  Harbor,  Ohio,  269;  Port  Clinton  Harbpr,  Ohio, 
270;  Sandusky  City  Harbor,  Ohio,  Santlasky  River,  Ohio,  271 ;  Haron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  272 ;  Black  River  Harbor,  Ohio,  Rocky  Riyer,  Ohio,  273 ; 
Cleveland  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Ashtabula  Harbor,  Ohio, 
Conneaut  Harbor,  Ohio,  276. 

In  charge  of  Capt.  F.  A.  Mahan,  Corps  of  Engineers— 

Erie  Harbor,  Penn.,  277;  preservation  and  protection  of  the  Peninsula  of  Presqae 
Isle  (Erie  Harbor)  Penn.,  Dunkirk  Harbor,  N.  Y.,278 ;  Buffalo  Harbor,  N.  Y.,  Tona- 
wanda  Harbor  and  Niaeara  River,  N.  Y.,  279;  Wilson  Harbor,  N.  Y.,  Olcott  Har- 
bor, N.  Y.,  280 ;  Oak  Orcnard  Harbor,  N.  Y.,  281 ;  examination  and  survey,  282. 

In  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers-^ 

Charlotte  Harbor,  N.  Y.,  Great  Sodus  Harbor,  N.  Y.,  282;  Little  Sodus  Harbor,  N.Y., 
283 ;  Oswego  Harbor.  N.  Y,,  284  ;  Sackett's  Harbor,  N.  Y.,  285. 

» 

In  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Offdensbur^h  Harbor,  N.  Y.,  285;  6ras&  River  (at  Massena),  N.  Y,,  breakwater  m% 
Rouse's  Pointy  Lake  Champlain,  N.  Y.,  286 ;  S wanton  Harbor^  Vt^  channel  between 
the  islands  of  North  Hero  and  South  Hero  (Lake  Champlain)  Yt.,  breakwater  at 
Gordon's  Landing  (Lake  Champlain)  Vt.,  287 ;  Plattsburgh  Harbor,  N.  Y.,  Burling- 
ton Harbor,  Vt.,  288 ;  Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  narrows  at  Lake 
Champlain,  N,  Y.  and  Vt.,  289. 
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In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Napa  River,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Cai.,  »aryey  of 
San  Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits  of  Carquinez,  and 
mouths  of  Sacramento  and  San  Joaquin  rivers,  CaL,  291. 

In  charge  of  Maj.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Harbor  at  San  Lins  Obispo,  Cal.,  Wilmington  Harbor,  Cal.,  292 ;  San  Diego  Harbor, 
Cal.,  surveys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lins  Obispo  Har- 
bor, Cal.,  293;  examination  and  surveys,  293. 

In  charge  of  Maj.  William  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  Movmon  Sloughs,  CaL,  293 ;  Mokelnmue  River, 
Cal.,  394;  Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  Cal.,  295;  Hum- 
boldt Harbor  and  Bay,  Cal.,  296. 

In  charge  of  Capt.  Willard  Young,  Corps  of  Engineers— 

Coquille  River,  Oregon,  296 ;  entrance  to  Coos  Bay,  Oregon,  297 ;  Umpqua  River, 
Oregon,  298 ;  entrance  to  x  aquina  Bay,  Oregon,  299 ;  Tillamook  Bay  and  Bar,  Ore- 
gon, 300 ;  examination  and  survey,  300. 

In  charge  of  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers— 

Mouth  of  the  Columbia  River,  Oregon  and  Wash.,  construction  of  canal  at  the  Cas- 
cades (Columbia  River)  Oregon,  301;  Chehalis  River,  Wash.,  302;  Skagit  Steila- 
quamish  Nootsack  Snonomi^  and  Sno^ualmie  rivers,  Wash.,  ganging  waters  of 
tne  Columbia  River,  Oregon,  303;  examinations  and  surveys,  304. 

In  charge  of  Major  W.  A.  Jones,  Corps  of  Engineers— 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon  304 ;  Upper  Willa- 
mette River,  Oregon,  Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  305 ; 
Lower  Clearwater  River,  Idaho,  Cowlitz  River,  Wash.,  306. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 

BORS. 

Estimate  of  funds  required •••.. 306 
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the  Miasonri,  MiasisBippi,  and  Illinois  rivers,  307 ;  bridge  across  Staten  Island  Sound, 
known  as  Arthur  Kill ;  report  of  Board  of  Engineers  on  Senate  Bill  No.  1850,  FifUetb 
Congress,  first  session,  to  authorize  the  construction  of  a  bridge  across  the  waters  of 
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REPORT  OF   LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Lubec  Channel,  Me.,  374;  Moose-a-bec  Bar,  Me.,  376;  Narraji^uagus 
River,  Me.,  378;  Bangor  Harbor  and  Penobscot  River,  Me.,  379;  Belfast  Harbor, 
Me.,  381 ;  Rockland  Harbor,  Me.,  384  ;  Portland  Harbor,  Me.,  385 ;  channel  in  Back 
Cove,  Portland,  Me.,  387 ;  breakwater  at  month  of  Saco  River,  Me.,  389 ;  Saco  River, 
Me.,  390:  Kennebunk  River,  Me.,  392;  York  Harbor,  Me.,  393;  Portsmonth  Har- 
bor, N.  H.,  394  ;  Cocheoo  River,  N.  H.,  396 ;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
397. 

Examinations  and  surveys. — Bayodnce  [Bagaduce]  River,  Me.,  between  the  towns 
of  Penobscot  and  Brooksville,  ^98 ;  Camden  Harbor,  Me.,  403;  Rockport  Harbor, 
Me.,  407  ;  Kennebec  River,  Me.,  at  Bath,  and  from  Augusta  to  lower  end  of  Perkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bucksport  Narrows,  425. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements. — Newbnryport  Harbor,  Mass.,  433 ;  Merrimac  River,  Mass.,  436 ;  Ips- 
wich River,  Mass.,  438 ;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  439;  Glou- 
cester Harbor,  Mass.,  442;  Lynn  Harbor,  Mass.,  445;  Boston  Harbor,  Mass.,  447; 
Maiden  River,  Mass.,  456;  Hingham  Harbor,  Mass.,  456;  Scituate  Harbor,  Mass., 
458;  Plymouth  Harbor,  Mass.,  459 ;  Provincetown  Harbor,  Mass.,  462. 

Examinations  and  subveys. — Manchester  Harbor,  Mass.,  463;  Winthrop  Harbor, 
Mass.,  468;  Duxbury  Harbor,  Mass.,  472;  Wellfleet  Harbor,  Mass.,  476. 

APPENDIX  O. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  484;  harbor  of  refuge  at 
Nantucket,  Mass.,  486;  Wood's  Holl  Harbor,  Mass.,  488;  Wareham  Harbor,  Mass., 
,489 ;  Westport  Harbor,  Mass.,  491 ;  Taunton  River,  Mass.,  492 ;  Warren  River,  R.  L, 
'494;  Pawtucket  River,  R.  I.,  496:  Providence  River  and  Narragansett  Bay,  R.  I., 
498 ;  removal  of  Green  Jacket  Snoal,  Providence  River,  R.  I.,  500;  Newport  Har- 
bor, R.  I.,  502 ;  harbor  of  refuge  at  Block  Island,  R.  I.,  504 :  Little  Narragansett 
Bay,  R.  I.  and  Conn.,  508;  Pawcatuck  River,  R.  I.  and  Conn.,  509;  harbor  of 
refuge  at  Stonington,  Conn.,  511. 

Examinations  and  survkys.— New  Bedford  Harbor,  Mass.,  513;  Taunton  River, 
Mass.,  515. 
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REPORT  OF  LIEUT.  COI4.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Ijiprovemxnts. — ^Thames  River,  Conn.,  521:  New  London  Harbor,  Conn.,  525 :  Con- 
necticnt  Rrver,  Mass,  and  Conn.,  527;  Clinton  Harbor,  Conn.,  538:  New  Hayen 
.  Harbor,  Conn.,  540  ;  breakwater  at  New  Haven,  Conn.,  544 :  Milford  Harbor.  Conn., 
548;  Honsatonio  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rook 
Harbor,  Conn.,  55d;  Soathport  Harbor,  Conu.,  561 ;  Norwalk  Harbor,  Conn.,  562; 
Stamford  Harbor,  Conn.,  564 ;  Port  Cbeflaber  Harbor,  N.  Y.,  567 ;  Mamaroneck  Har- 
bor, N.  Y.,  569;  Echo  Harbor,  New  Rochelle,  N.  Y.,  570;  New  Rochelle  Harbor, 
N.  Y.,  572;  Eaet  Cbeeter  Creek,  N.  Y.,  574;  Greenport  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  Flnsbing  Bay,  N.  Y.,  581 ;  removing  sunken  vessels 
or  craft  obstmcting  or.  endangering  navigation,  563. 

APPENDES  E. 

REPORT  OP  LIEUT.   COL.  WALTER  McFARLAND,    CORPS  OF  ENGINEER-. 

IMPROYSMENTS.— Hudson  River,  N.  Y.,  588;  Harbor  of  Saugerties,  N.  Y.,  594  ;  Har- 
bor at  Rondout,  N.  Y.^96;  Harlem  River,  N.  Y.,  59d  ;  removing  obatructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  :  Newtown  Creek,  N.  Y.,  606  ;  Butter- 
milk Channel,  N.  Y.,  610 ;  Gowanus  Bay,  N.  Y.,  613 :  New  York  Harbor,  617 ; 
Sheepshead  Bay,  I^.  Y.,  624 ;  Harbor  at  Canarsie  Bay^  N.  Y.,  627 ;  Sumpawanus  In- 
let, N.  Y.,  629;  channel  between  Staten  Island  and  New  Jersey,  631 ;  Karitan  Bay, 
N.  J.,  633 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 637. 

ExAMTNATioya  AND  6UBVET.— Spring  Creek,  N.  Y.,  638;  Hudson  River,  N.Y.,  be- 
tween New  Baltimore  and  Coxsackie,  640. 
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REPORT  OP  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 


Mattawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  665;  Manasquan  River,  N. 
J.,  667. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS- 

IMPBOVEMKNT.—Delaware  River,  Pa.  and  N.  J.,  669;  Frankford  Creek,  Pa.,  698; 
SchnylkiU  River,  Pa.,  699;  ice-harbor  at  Marcus  Hook,  Pa.,  701:  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  m  Delaware 
Bay,  near  Lewes,  DeL,  705;  harbor  at  Delaware  Breakwater,  Del.,  707 ;  Rancocas 
River,  N.  J.,  708;  Woodbury  Creek,  N,  J.,  710:  Mantua  Creek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Cohansey  Creek,  N.  J.,  714;  removal  of 
wreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  uavigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
717 :  Umted  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
Philadelphia,  Pa.,  718. 

ExAMiXATiONS  AND  8UBVST.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,724. 

APPENDIX  H. 

REPORT  OF  VR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

IMPBOYEMKNTS.— Maurice  River,  N.  J.,  738;  Wilmington  Harbor,  Del. ,  7.19 :  ice-har- 
bor at  New  Castle, Del., 740;  Duck  Creek,  Del., 741;  Saint  Jones  River,  Del., 742  ; 
Mispillion  Creek.  Del., 743 ;  Broadkilu  River,  Del.,  744  ;  Indian  River.  Del.,  744 ;  in- 
land water-way  from  Chiucoteague  Bay,  Va.,to  Delaware  Bay,  at  or  near  Lewes, 
DeL, 745 ;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  746 ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  747 ;  Corsica  Creek,  Md.,  747  ;  Choptank  River, 
Md.,748 ;  Nantlcoke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
730 ;  Wicomico  River, Md.,  751 ;  Upper  Thoroughfare  between  DeiVs  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.^  752;  removing  sunken  vessels  or  craft  oV 
itmcting  or  VDAskngeriDg  navigation,  753. 
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IBCPBOVSMBNTS. — Patapsoo  River  and  ohannel  to  Baltimore.  Md.,  756;  Annapolis 
Harbor,  Md.,  761 ;  Jamet  River.  Ya.,  761 ;  harbor  of  Norfolk,  and  its  approaches, 
Ya.,  766 ;  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard* 
between  Lambert's  Point  and  Fort  Norfolk,  Ya.,  767;  Archcur's  Hope  River,  Ya., 
768;  Appomattox  River,  Ya.,  768;  North  Landing  River,  Ya.  and  N.  C,  770 ;  Cnr- 
ritnck  Sonnd,  Coa^jok  Bay,  and  North  River  Bar,  N.  C,  770:  Blackwater  River, 
Ya.,  772;  Nottaway  River,  Ya.,  773;  Meherrin  River,  N.  C,  773 ;  Edenton  Bay,  N. 
C,  773 ;  removing  sunken  vessels  or  craft  obstructing  or  endan^pering  navigation, 
774. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  PETER  a  HAINS,  CORPS  OF  ENGINEERS. 

IiiPROVBMSNTS. — ^Potomac  River  at  Washington,  D.  C.,777;  reconstmction  of  the 
Aqueduct  Bridge,  Georgetown,  D.  C,  789 ;  bridge  across  the  Eastern  Branch  of 
the  Potomao  River,  D.  C,  795;  Shenandoah  River,  W.  Ya.,  804;  wharf  at  Fort 
Monroe,  Ya.,  804. 

SUBYET. — James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvbmsnts. — Channel  at  Mount  Yemon,  Ya.,  813;  Neabsco  Creek,  Ya.,  814; 
Breton  Bay,  Leonardtown,  Md.,  815 ;  Nomini  Creek,  Ya.,  816;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md^  818 ;  Rappahannock  River,  Ya.,  819 ;  Totusky  River, 
Ya.,  824 ;  Urbana  Creek,  Ya.,  825 ;  Mattaponi  River,  Ya.,  826  ;  Pamunky  River, 
Ya.,  828;  York  River,  Ya.,  830;  Chicahominy  River,  Ya.,  832:  Staunton  River, 
Ya.,  834;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Ya.,  838;  Roanoke 
River,  N.C.,  840;  French  Broad  River,  N.  C,  843;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  645. 

Examination  and  survey.— Pat uxent  River,  Md.,  from  Benedict  to  HilVs  Land- 
ing, 846. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY.  CORPS  OF  ENGINEERS. 

IBCPROVEMENTS.— PamUco  and  Tar  rivers,  N.  C,  854 ;  Contentnia  Creek,  N.  C,  858; 
Trent  River,  N.  C,  862;  Neuse  River  N.  C,  866:  Inland  water-way  between  New 
Berne  and  Beaufort,  N.  C.,  871 ;  Harbor  at  Beauiort,  N.  C,  875 ;  Inland  water-way 
between  Beaufort  Harbor  and  New  River,  N.  C^  through  Bogue  Sound,  882;  New 
River  N.  C,  885;  Black  River,  N.  C,  889;  Cape  Feai  River,  N.  C,  893;  Waccemaw 
River,  S.  C,  912 ;  Yadkin  River,  N.  C,  917 ;  Great  Pee  Dee  River,  8.  C. ,  920 ;  Harbor 
at  Georgetown,  S.  C,  925;  Winyaw  Bay,  8.  C,  929;  Santee  River,  S.  C,  933; 
Wateree  River,  8.  C,  939;  Congaree  River,  8.  C,  943. 

Examinations  and  Surveys.— Yadkin  River,  N.  C,  from  the  South  Carolina  line  to 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 

APPENDIX  M. 
REPORT  OF  FIRST.  LIEUT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Charleston  Harbor,  S.  C,  970 ;  Wapi)oo  Cut,  S.  C,  980 ;  Ashley 
River,  8.C.,983;  Edisto  River,  S.  C,  985;  Salkiehatchie  River,  S.C.,  987;  remov- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  990. 

Examinations  and  surveys.— North  fork  of  the  Edisto  River,  S.  C,  in  the  counties 
of  Orangebnr^h  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edisto 
and  Asbepoo  rivers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at 
ifrnear Feuwick'a  Island,  S.  C,  997. 
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APPENDIX  N. 

REPORT  OP  FIRST  LIEUT.   O.  M.  CARTER,  CORPS  OP  ENGINEERS. 

Impbovkscemtb. — Sayannah  Harbor  and  River,  Ga.,  1005 ;  SaTannah  River,  between 
SaTaanab  and  Angoeta,  Ga.,  1026;  Savannah  River,  above  Angnsta,  Ga.,  1030; 
Romley  Marsh,  Ga.,  1033;  Aitamaha  River,  Ga.,  1035;  Dobov  Bar,  Ga.,  1041 ;  Brans 
wiek  Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

Examinations  and  sxtkvbts. — Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtaining  ii8  feet  of  water  in  the  channel,  1056 ;  Jekyl 
Creek,  Ga.,  1073. 

APPENDIX  O. 

REPORT  OF  CAPT.  WILLIAM  M.   BLACK,  CORPS  OF  ENGINEER& 

IiiFROVXMENT8.~St.  Johu's  River,  Fla.,  1079 ;  Volusia  Bta,  Fla.,  1088 ;  Upper  St. 
John's  River,  Fla.,  1090;  Northwest  entianceKey  West  Harbor,  Fla.,  l(&2;  Ca- 
looeahatohie  River,  Fla.,  1093;  Pease  River,  Fla.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112j  Withlacoochee  River,  Fla.,  1114 ;  harbor  at  Cedar  Keys, 
Fin.,  1116;  Snwanee  River,  Fla.,  1118 ;  removing  sunken  vessels  or  cn^  obstruct- 
ing or  endangering  navigation,  1122. 

Examinations  and  survsts. — Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
outer  bar,  1123 ;  Punta  Rassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements.— Apalachicola  River,  Fla.,  1159:  Apalaohioola  Bay,  Fla.,  1160^  La 
Grange  Bayou,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Chootawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1169;  Oconee 
River,  Ga.,  1170;  Ocmulffee  River,  Ga.,  1173;  Oostenaula  and  Coosawattee  rivers, 
Ga.,  1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
River,  Ga.  and  Ala.,  1181 ;  Tallapoosa  River,  Aia.,  1184 ;  Cahawba  River,  Ala., 
11^;  Alabama  River^  Ala.,  1187 ;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1189;  resurvey  oT  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPBOVEMENTS. — Mobile  Harbor,  Ala.,  1193;  Black  Warrior  River,  from  Tuscaloosa 
to  Daniers  Creek,  Ala.,  1198;  Warrior  River,  Ala.,  1200;  Tombigbee  River,  from 
Fulton  to  Vienna,  1204;  Tombigbee  River,  below  Vienna.  1206;  Noxubee  River. 
Hiss.,  1206 ;  Pascagoula  RiVer,  Miss.,  1210;  Harbor  at  Biloxi  Bay,  Miss.,  1214 ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jackson,  1221. 

Examination  and  Survst. — Tombigbee  River,  to  ascertain  what  improvement  is 
necessary  to  make  said  river  continuously  navigable  from  Vienna,  Ala.,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa;  the  Tombig- 
bee River  from  its  month  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  1227. 

APPENDIX  R. 
REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OP  ENGINEERS. 
iNSPBcnoN.'Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  S. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

JCPROVEMENTS. — Tchefuuctc  RiverandBogue  Falia,  La.,  1243 ;  Tangipahoa  River,  La.» 
1245;  Tickfaw  River,  La.,  1246;  Amite  River,  La.,  1247;  Bayou  La  Fourohe,La., 
1248;  Bayou  Terrebonne,  La.,  1250 ;  Bayou  Black,  La.,  1251 ;  Bayou  Teche,  La.,  1253 ; 
ooimecting  Bayou  Teche  with  Grand  Lake  at  Charentou,  La.,  1253 ;  Bayou  Courta- 
bleau.  La.,  1254 ;  Calcasieu  River  and  Pass,  La.,  1256;  Bayou  Pierre,  Miss.,  1258 :  Sa- 
bine River,  La.  and  Tex.,J259;  Necbea  Hiver,  Tex.,  1260;  Sabine  Pass,  Tex.,  \^\. 
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APPENDIX  T. 

REPORT  OP  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Ikprovembnts. — Entrance  to  Galveston  Harbor,  Tex.,  1265 ;  ship-channel  in  Galves- 
ton Bay,  Tex.,  1279 ;  Trinity  River,  Tiex.,  1285 ;  Baffalo  Bayou,  Tex.,  1286 ;  month  of 
Brazos  River,  Tex.,  1291 ;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1301 ;  Aransas 
Pass  and  Bay,  np  to  Rockport  and  Corpus  Christi,  Tex.,  1307 ;  harbor  at  Brazos 
Santiago,  Tex.,  1320. 

APPENDIX  U. 

REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVBUENTS. — Red  River,  La.  and  Ark.,  1331 ;  Cypress  Bayon,  Tex.  and  La.,  1343; 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1346:  Bayou  D'Arbonne,  La.,  1349: 
Bayou  Bartholomew,  La.  and  Ark.,  1351 ;  Bayou  Bcsuf,  La.,  1353 ;  Tensas  River  ana 
Bayou  Maeon,  La.,  1354;  Bie  Black  River,  Miss.,  1356;  Yazoo  River,  Miss.,  1359; 
Tchula  Lake,  Miss.,  1361 ;  Yallabusha  River,  Miss.,  1362 ;  Tallahatchee  River,  Miss., 
1363;  Steele's  Bayou,  Miss.,  1364 :  Big  Sunflower  River,  Miss.,  1365;  Big  Hatchee 
River^enn.,1367;  Forked  Deer  Kiver,Tenn.,  1369;  water-gauges  on  the  Missis- 
sippi River  and  its  principal  tributaries,  1370. 

« 

APPENDIX  V. 

REPOBT  OF  CAPT.  H.  8.  TABEB,  COBPS  OF  ENGINEEHS. 

Improvembnts.— Red  River  above  Fulton,  Ark.,  1375 ;  Little  Red  River,  Ark.,  1377 
removing  obstructions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  River,  Ark«,  1380 
Petit  Jean  River,  Ark.,  1400 ;  Fourche  River,  Ark.,  1402;  White  River,  Ark.,  1403 
Black  River,  Ark.  and  Mo.,  1413 ;  St.  Francis  River,  Ark.,  1414. 

PART   III. 

APPEJS^IX  W. 

REPORT  OF  MAj!  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvembnto. — Removing  snags  and  wrecks  fh>m  the  Mississippi  and  Missouri  rivers, 
1419 ;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1422 ;  Gasconade  RivoTi 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  1450. 

Examinations  and  survey. — Mississippi  River,  at  Rush  Island  Bend  and  Ivy  Land- 
ing, HI.,  1452;  Kaskaskia  River,  from  New  Atnens  to  its  mouth,  1453. 

APPENDIX  X. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

t 

Improvement.— Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of 
the  Illinois  River,  1461. 

APPENDLX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  snag-boats  and  dred^-boats, 
1471 ;  Misisssippi  River  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River, 
1479 ;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids,  1480:  Des  Moines 
Rapids,  Mississippi  River,  1518 :  operating  and  care  of  Des  Moines  Rapids  Canal, 
1521 ;  Dry-dock  at  Des  Moines  Rapids  Canal,  1527 ;  ice-harbor  at  Dubuque,  Iowa., 
1529;  harbors  of  refuge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1529;  narbors  of 
refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  1532. 
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APPENDIX  Z. 

BEPOBT  OF  HAJ.  CHABLES  J.  ALLEN,  COBPS  OF  ENQINEEBS. 

IXFBOTSMKNTS.— Preseryationof  the  Falls  of  St.  Anthony,  lilnn.,  1536 ;  Constraotion 
of  lock  and  dam  on  the  Miwiasippi  Biyer  at  Meeker's  Island,  Biinn.,  1536;  Missis- 
sippi Riyer  above  the  Falls  of  St.  Anthony.  Minn.,  1537;  resenroirs  at  headwaters 
of  uie  Mississippi  Biyer,  1539;  Chippewa  Biyer,  includingTellow  Banks,  Wis.,  1542; 
St.  Croix  Biyer,  Wis.  and  Minn.,  1547 ;  Minnesota  Biyer,  Biinn.,  1551 ;  Bed  Biyer  of  tbe 
North,  Minn,  and  Dak.,  1552:  oonstrnction  of  look  and  dam  at  Goose  Bapids,  Bed 
Biyer  of  the  North,  Minn,  ana  Dak.,  1555  {  soryey  for  resenroirs  at  the  soorces  of 
thelfississippi,  St.  Croix,  Chippewa,  and  Wisconsin  riyers,  1555 ;  Missouri  Biyer  from 
Sionx  City,  iowa,toFort  Benton,  Mont.,  1556 ;  Yellowstone  Biyer,  Mont,  and  Dak., 
1569. 

SZAMnrATiOKS  A2n>  SUBYXTS.— Mississippi  Biyer  between  Saint  Panl  and  St.  An- 
thony's Falls,  Minn^  1560;  Minnesota  Kiyer,  with  a  yiew  to  its  improyement  by 
looks  and  dams,  1571 :  Bed  Biyer  of  the  North,  Minn.,  from  Moorhead  to  Fergus 
Falls,1584. 

APPENDIX  A  A. 
BEPOBT  OF  LIEUT.  COL.  J.  W.  BABLOW,  COBPS  OF  ENGINEEBS. 

biFBOYKMXNTS.— Tennessee  Biyer.  1591;  French  Broad  Biyer,  Tenn.,  1602;  LittM 
Tennessee  Biyer,  Tenn.,  1604:  Hiawassee  Biyer.  Tenn^  1605;  Clinch  Biyer,  Tenn., 
1606;  Dnck  Biyer,  Tenn.,  1610;  Cnmberland  Biyer,  Tenn.  and  Ky.,  1611;  Sontb 
Fork  of  Cnmberland  Biyer,  Ky.,  1633 ;  Caney  Fork  Biyer,  Tenn.,  1634. 

SzAMcrATiON  A2n>  suBysT.H^heil's  [Obey'sj  Biyer  from  the  point  where  improye- 
m/sais  haye  heretofore  been  made  to  the  month  of  the  West  Fork,  Tenn.,  1636^ 
Be«  Creek,  Miss,  and  Ala.  [Big  Bear  Creek,  Bliss,  and  Ala.],  1639. 

APPENDIX  B  B. 
BEPOBT  OF  LIEUT.  COL.  WILLIAM  E.  MEBBILL,  COBPS  OF  ENGINEEBS. 

iMFBoyxMBHTB.— Ohio  Blycr,  1644 ;  operating  and  care  of  Dayis  Island  Dam,  Ohic 
Biyer;  1670 ;  Monongahela  Biyer,  W.  Ya.  and  Pa. ,  1676 ;  operating  and  care  of 
look  and  dam  No.  9,  Monongahela  Biyer,  16178;  Allegheny  Kiyer,  Pa.,  1680:  lock 
sad  dam  at  Herr's  Island,  Allegheny  Biyer,  1682 :  ice-harbor  at  month  of  Mns- 
Idngnm  Biyer,  Ohio,  1683 ;  operating  and  care  of  the  locks  and  dams  on  the  Mas- 
kingnm  Biyer,  Ohio,  1684. 

BaujoNATioiTS  A2n>  SURVXTS. — Ohio  Biyer,  near  the  city  of  Eyansyille,  Ind.,  to  de- 
termine whatk  ^  anything,  will  be  necessary  to  preyent  a  change  of  the  channel 
of  the  riyw  in  front  of  tiiat  city,  1715 ;  Big  Hockhocking  Biyer,  Ohio,  from  its 
month  to  Coolyille,  1719. 

APPENDIX  O  O. 

BEPOBT  OF  MAJ.  AMOS  STICENET,  COBPS  OF  ENQINEEBS. 

iMFBOTXMXNTB. — ^Falls  of  the  Ohio  and  enlargement  of  Lonisyille  and  Portland 
Canal,  Lonisyille.  Ky.,  1723:  Indiana  Chnte,  l^Jls  of  tbe  Ohio  Biyer.  1727:  operat- 
imr  and  care  of  tne  Lionisyille  and  Portland  Canal.  1728 ;  Wabash  Biyer,  taa,  and 
BL,  1738 ;  White  Biyer,  Ind.,  1745 ;  Tradewater  Biyer,  Ky.,  1747. 

APPENDIX  D  D. 

BEPOBT  OF  COL.  WILLIAM  P.  CBAIGHILL,  COBP  OF  ENGINEEBS. 

Imfboyzmkntb. — Great  Kanawha  Biyer,  W.  Ya.,  1749 :  operating  and  care  of  locks 
and  dams  on  the  Great  Kanawha  Biyer,  W.ya.,175o;  harbor  of  refuge  at  mcnth 
of  Great  Kanawha  Biyer,  W.  Va.,  1759 ;  Elk  Biver,  W.  Va.,  1760 ;  New  Biyer  Vtu 
sod  W.  Va.,  1760. 

ElAXorATiOKS. — Gkhtdey  Biyer  and  Masdoir  i^irar,  W.  Va.,  1761. 
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APPENDIX  B  E. 
REPORT  OP  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

iMPRovEBiEKTS.— Kcfntncky  River,  Ky.,  1770 ;  operating  and  keeping  in  repair  looks 
and  dams  on  the  Kentnoky  River,  Ky.,  1775;  Big  Sandy  River,  W.  Ya.  and  Ky., 
1766;  Gnyandotte  River,  W.  Va.,  1791;  Little  Kanawha  River,  W.  Va.,  1792; 
Buckhanuon  River,  W.  Va.,  1794. 

Examinations  and  subvetb.— Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  1795 ; 
Salt  River,  Ky.,  1798. 

APPENDIX  P  F. 

REPORT  OP  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Dolnth,  Minn.,  1803;  harbor  at  Superior  Bay  and  St. 
LoaisBay,  Wis.,  1809 ;  harbor  at  Agate  Bay,  Minn.,  1812 ;  harbor  at  Grand  Maraia, 
Minn.,  1814. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEEBS. 

Improvements.— Ashland  Harbor.  Wis.,  1817;  Ontanagon  Harbor,  Mioh.,  1819; 
Eagle  Harbor,  Mich.,  1821;  establishment  and  inaintenance  of  harbor-lines  in  Port- 
age Lake,  Mich.,  1822;  Marquette  Harbor,  Mich.,  1831:  harbor  of  refoge.  Grand 
Marais.  Mich.,  18^;  Manisti()[ae  Harbor,  Biich.,  1835;  Ceaar  River  Harbor.  Mich., 
1835;  Menomonee  Harbor,  Mich,  and  Wis.,  1837;  Oconto  Harbor,  Wis.,  18^;  Pen- 
saukee  Harbor,  Wis.,  1841 ;  Green  Bay  Harbor,  Wis.,  1842;  harbor  of  refnge  at  en- 
trance of  Sturgeon  Bay  Canal.  Wis.2l844 ;  Ahnapee  Harbor,  Wis.,  1846 ;  Kewaunee 
Uarbor,  Wis.,  1848;  Two  Rivers  Harbor,  Wis.,  1850;  Manitowoc  Harbor,  Wis., 
1851 ;  Sheboygan  Harbor,  Wis.,  1853 ;  Port  Washington  Harbor,  Wis.,  1856. 

APPENDIX  H  H. 
REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refage,  Milwaukee  Bay,  Wis.,  1859;  Milwaukee  Har- 
bor, Wis.,  1862;  Racine  Harbor,  Wis.,  1865 ;  Kenosha  Harbor,  Wis.,  1866;  Wauke- 
gan  Harbor,  111.,  1867;  Fox  and  Wisconsin  rivers,  Wis.,  1869;  operating  and  care  of 
locks  and  dams  on  the  Fox  and  Wisconsin  rivers,  Wia.,  1878 :  Chicago  Harbor,  HI., 
1886;  Calumet  Harbor,  111.,  1888;  Illinois  River,  111.,  1889;  Calumet  River,  111.  and 
Ind.,  1896;  surveys  for  Hennepin  Canal,  1898. 

APPENDIX  1 1. 
REPORT  OF  MAJ.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  1899 ;  Frank- 
ford  Harbor,  Biich.,  1901;  harbor  of  refuge  at  Portage  Lake,  Mich.,  1903;  Man- 
istee Harbor^  Mich^  1904J  Ludington  Harbor,  Mich.,  1905;  Pentwater  Harbor, 
Mich. 
Haven 
Mich , 
Michigan  City  Harbor,  Ind.,  1919. 

APPENDIX  J  J. 

REPORT  OF  LIEUT.  COL.   0.  M.   POE,  CORPS  OF  ENGINEERS. 

lMPR0NEMBNT8.^St.  Mary's  Falls  Canal  and  River,  Mich.,  1924;  operating  and  eare 
of  St.  Mary's  Fails  Canal,  Mich.,  19S7  ;  Dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
1953;  Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  1954;  harbor  at  Sheboygan, 
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OF  PATAP8C0  RIVEB  AND  CHANNEL  TO  BALTIMOBE, 
HABYIiAND;  OF  THB  HABBOH  OF  ANNAPOLIS,  MABTLAND;  OF  THE 
HARBOR  AT  NORFOLK,  VIRGINIA;  APPROACH  TO  NORFOLK  HARBOR, 
YIRQINIA;  CURRITUCK  SOUND,  COANJOK  AND  EDENTON  BATS,  AND 
NORTH  RIYER  BAR,  NORTH  CAROLINA;  JAMES  AND  APPOMATTOX 
RIVERS,  VIRGINIA;  AND  OF  CERTAIN  OTHER  RIVERS  IN  VIRGINIA  AND 
NORTH  CAROLINA. 


REPORT  OF  COLONEL  WILLIAM  P.  CEAIOHILL,  CORPS  OF  ENGINEERS, 
U.  8.  A.,  OFFICER  IN  OHAROE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 
30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


HfPROVEMENTS. 


1.  PaUpeco  River  and  ChaDoel  to  Balti- 

more, Miurrland. 

2.  Annapolis  Harbor,  Maryland. 

3.  James  River,  Virginia. 

4.  Harbor  of  Norfolk,  and  its  approaches, 

Virginia. 

5.  Appr^<^  to  Norfolk  Harbor  and  the 

United  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort 
Norfolk.  Virginia. 

6.  Archer's  Hope  Kiver,  Vin^nia. 

7.  Appomattox  River,  Virginia. 


8.  North  Landing  River,  Virginia  and 

North  Carolina. 

9.  Corritnok  Sonnd,  Coaqiok  Bay,  and 

North  River  Bar,  North  Carolina. 

10.  Blackwater  River  Virginia. 

11.  Nottoway  River,  Virginia. 

12.  Meherria  River,  NorUi  Carolina. 

13.  Edenton  Bay,  North  Carolina. 

14.  Removing  snnken  vessels  or  craft  ob* 

stmoting  or  endangering  naviga- 
tion. 


United  States  Engineer  Officb, 

Baltimore^  Md.,  July  5, 1888. 

General  :  I  have  the  honor  to  forward  herewith  the  annaal  reports 
for  the  year  ending  June  30, 1888,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  fall  and  com- 
plete as  desirable,  it  Is  not  for  want  of  desire  and  effort  on  my  part  to 
have  them  so. 

Daring  the  year  I  have  been  sapervising  engineer  of  the  districts  in 
charge  of  Captain  Bixby  and  Mr,  8.  T.  Abert ;  since  April  18, 1888,  of 
the  districts  of  Captain  Black  and  Lieutenants  Abbot  and  Carter; 
of  that  of  Captain  Hinman  from  Jaly  1, 1887,  until  October  11, 1887, 
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at  wliicli  date  I  took  temporary  charge  of  his  district,  he  being  absent 
on  sick  leave. 

In  addition  I  have  been  a  member  of  the  permanent  Board  of  Engi^ 
neers  in  "Sew  York  and  of  several  special  boards. 
Very  respectfully,  your  obedient  servant, 

WM.  p.  GBAiaHILL^ 

Colonel  of  Engineers, 
The  Chief  of  Enginebbs,  U.  S.  A. 


1 1. 

DiPBOYEMENT  OP  PATAPSCO   ETVEB  AND   CHANNEL   TO  BALTIMOB£» 

BiABTLAND. 

For  want  of  funds  the  work  of  improvement  was  entirely  suspended 
during  the  whole  of  the  year  ending  June  30, 1886.  An  appropriation 
of  $1^,000  was  made  August  5^  1886.  With  this  a  contract  was  entered 
into  with  the  American  Dredging  Company  of  Philadelphia,  after  due 
advertisement.  The  contract  was  dated  September  27, 1886,  and  opera- 
tions were  commenced  vigorously  at  once.  After  a  short  interniption 
by  bad  weather  in  winter,  they  were  resumed  early  in  March,  1887,  and 
continued  until  the  latter  part  of  June,  1887,  when  they  were  again  sus- 
pended for  want  of  funds,  and  so  continued  through  the  year  ending 
June  30, 1888.  These  intermittent  operations  in  a  great  work  of  im- 
provement are  very  uneconomical. 

The  depth  of  all  the  dredging  has  been  to  27  feet  at  mean  low  water. 
The  Craighill  Channel  below  the  cut-off  and  the  cut-off  are  400  feet 
wide.  The  Brewerton  Channel  above  the  cut-off  is  generally  275  feet 
wide,  with  a  short  portion  250  feet  wide.  The  Fort  McHenry  Channel 
is  generally  250  feet  wide,  except  for  a  length  of  about  1,000  feet  above 
the  lower  end,  where  the  width  has  been  increased  to  300  feet.  It  is 
highly  desirable  that  this  width  be  increased  to  400  feet  as  soon  as  pos- 
sible.   The  cost  of  that  widening  will  be  $100,000. 

Upon  the  call  of  Congress  estimates  were  submitted  to  that  body  in 
December,  1886,  of  the  cost  of  widening  the  channel  to  500  and  600  feet, 
which  were  found  to  be,  respectively,  $650,000  and  $1,300,000.  The 
widening  was  practically  approved  by  Congress  in  the  river  and  harbor 
bill  which  passed  both  Houses  in  February,  1887,  but  failed  to  receive 
the  approval  of  the  President. 

Money  statement 

Jalyl,  1887,  amoant  available , $12,798.31 

July  1,  1888,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1, 1887 8,772.62 

July  1, 1888,  balance  avaUal^le 4,025.49 

Amoant  appropriated  by  act  of  Aagast  11,1888 300,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 304, 025. 49 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 000, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1890 500,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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commercial  statistics. 

Custom-House,  Baltimore,  Md., 

CoUeotor'9  Offiee,  August  28,  1888. 
Sib  :  ACTeeably  to  your  reqaest  of  the  9th  of  Jane  last,  yoa  are  herewith  famished  an 
^ibit  of  the  commercial  trade  of  the  port  of  Baltimore,  as  famished  by  the  records 
jf  this  office,  for  the  fiscal  year  ending  Jnne  30, 1888. 

•  •••••« 

t>ee imports,  1887 $5,355,314 

Preeimporte,  1888 4,556,515 

Decrease 798,799 

WeSjSum  of  decrease 1,172,609 

somof  increase 373,803 

Total  decrease  for  1888 798,799 

•  •  ^  '     •  •  •  * 

Ontisble  imports,  1887 7,329,065 

Dntiable  import^  1888 7,200,270 

Decrease 28,785 

Sam  of  decrease,  1888 1,346,999 

6am  of  increase 1,318,214 

Total  decrease 28,785 

Imports  bronght  on  American  vessels : 

SaU 2,722,949 

Steam i 39,840 

2,762,789 

Brought  in  foreign  Tcssels,  sail 669,174 

Broaght  in  foreign  vessels,  steam • 8,298,877 

8, 968, 051 

Total  broaght  in  on  American  and  foreign  vessels 11,730,840 

Broaght  in  oars  overland 25,945 

4 

Total  valne  of  imports 11, 756, 785 

Free 4,356,516 

Datiable 7,200,270 

11, 756, 786 
TroMportation  in  hond  with  apprai9ement. 


DeatisAtion. 

Alexandria -•..- 

Bo8t<m 

Fittgbargh 

Owrgetown 

Soche«t«r -- 

KewYork 

Wheeling 


Value. 


$1,052 
1,284 
5,020 
8,895 
2,483 
9,092 
1.031 


Duties. 


$979.85 
1,000.60 
2;  549. 10 
1, 166. 72 
2,698.20 
8.681.86 
877.15 


Detttuation. 

Saint  Louia 

Chicago 

Louiarille 

Cleveland 


Value. 


5,983 
5,199 
8,892 


42,869 


Duties. 


$4,804.91 
1,867.55 
5,708.76 
2, 794. 05 


26,634.68 


^?^ 
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Tyansportation  in  bond  without  appraisement. 


Destination. 


8a1nt  Louis 

Indianapolis 

PhUadelphia 

Toledo 

Cleveland 

Memphis 

Denver. 

Wilmington. ...•• 

Kansas  Citv • 

Portland,  Oregon 

Saint  Joseph 

Milwaukee 

Detroit 


Yslne. 


$171,091 

1M.982 

80,407 

10, 313 

68,051 

2,023 

299 

4.882 

4,011 

1,069 

1,821 

127. 917 

12,706 


Duties. 


$74, 676. 84 

67, 467. 25 

82.624.63 

3,641.32 

84, 694  34 

1,800.00 

516.00 

222.95 

4,600.00 

641.40 

2,160.00 

53,901.98 

6,039.19 


Destination. 


Saint  Paul.. 
Georgetown . 
Louisville... 
Pittsburgh.. 
Evansviue . . 
Cincinnati.. 
Chicago 


Total 

Transportation  in  bond, 
1887 


Increase  in  1888 


Value. 


$24,582 

20,150 

331, 037 

192, 208 

1.440 

540.066 

1, 039, 006 


2.777.661 


Duties. 


$9. 865. 04 

8.  767.  00 

307.  380.  (»6 

83,  022.  41 

824.65 

465,  4G6. 16 

421.  690.  99 


1,  578. 802.  11 
1,  365,  no.  37 


223, 691. 74 


Value  of  exports,  1887- , $51,691,118.00 

Value  of  exports,  1888 46,212,036.00 

Total  decrease 5,479,082.00 


Sum  of  decrease,  1888 11,232,136.00 

Bum  of  increase 5,753,054.00 

Total  decrease 5,479,082.00 

Exports  brought  in  American  vessels  (sail) 1,592,724.00 

Exports  brought  in  foreign  vessels: 

Sail $1,161,004.00 

Steam 43,458,308.00 

44,619,312.00 

Total  value  of  exports 46,212,036.00 


Number  of  immigrants  and  passengers  arriving — 

1887 , 

1888 


30, 108 
34,580 


Increase 


4, 472 


Amount  of  duties  collected ^ $2,923,342.28 

Amount  due  on  merchandise  in  bond 111,206.88 

Amount  due  on  appraised  merchandise  in  bond 26,634.63 

Amount  due  on  merchandise  transported  in  bond  Trithout  appraise- 
ment    1,578,802.11 

liisoellaneous  custom  receipts 72,877.86 

Total,  1888 4,712,863.76 

Total,  1887 4,694,861.27 


Increase 


18, 002. 49 


Entraneei  and  elearaneet. 


ni«. 

Entered. 

OlMved. 

SaiL 

Steam. 

San. 

Steam. 

AflMTloan f.. 

Ko, 

146 

78 

Tont. 

46,681 

47,274 

No. 

Ttnt. 

N: 

166 

00 

2Vmf. 

61,423 
89,012 

No. 

Tons. 

Voreim 1 .......•• 

810 

441,865 

• 

400 

593,009 
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CoMtwU$  ntivigaikm. 


1,445 
1,871 


Tom. 


1.113.848 
1,270,288 


Begiitered  tennage. 


Ko. 


Gross  ton* 
nage. 


Net  ton- 
nage. 


Pennanait  registen,  nfl 

Ttmponry  rsgisten,  sail 

Pemaneni  enrollmsnt : 

SaU , 

Steam 

Barges 

Iron  Teasels,  stesm ^« 

Temporary  ennuhnent  i 

Steam ••••.•• 

Licensee  nnder  20  tons~ 

Coasting  trsfde,  snfl • 

Wooden,  steam 

Oossting  trade,  iron,  stetttt ^.i 

Total 

1 

EmfUed  ve$9eU. 


40 
18 

M4 

81 
17 
47 

14 
8 

885 

53 

6 


1,174 


1L568.78 
0?  708. 88 

82,802.18 

21,078.18 

8.240.83 

81,847.87 

2,788.28 
460.83 

4,882.60 

1,000.85 

138.18 


120,188L48 


11,020.81 
8.248.88 

81, 342. 85 

16,270.02 

3, 188. 11 

22, 786.  U 

2,603.88 
342.25 

4, 163. 41 

584.08 

77.88 


101,828.45 


Ueenaes  of  enrolled  Tassels  in  the  flsheriea 

TJe^nses  of  enrolled  Teasels  in  the  coasting  trade 

Licenses  of  enrcAledyadhta 

Tessels  bnilt 

Lost  at  sea  and  wreoked 

Abandoned 


No. 


4 

874 
4 

7 
8 
5 


To(Bnage. 


Gross. 


182.52 

»8,02L10 

204.67 

2.434.61 

1,430.33 

103.77 


Net. 


154.88 

81,600.71 

153.42 

1,OJ0.85 

1.228.80 

98.58 


COAflTWISB,  BAT,  AXD  RIVER  TRADX. 

Eqnally  importftnt  in  valae  and  extent  is  this  branch  of  the  commercial  trade  of 
the  port.  The  coastwise  lines  run  the  Atlantic  sea-board  and  the  Gnlf,  and  toach  San 
Francisco. 

Between  this  port  and  the  last-named  place  a  valaable  trade  in  coal  is  maintained. 
The  bay  and  riyer  trade  is  diyersified  in  feature  and  is  of  great  value  and  extent,  and 
is  both  of  a  local  and  general  character.  Its  lines  run  from  the  Susquehanna  River 
to  KorfolkyVa..  and  it  gathers  its  volume  of  value  from  the  numerous  towns  and  places 
within  those  lines  which  are  the  centers  of  the  products  of  land  and  water,  and  are 
also  the  points  of  various  and  valuable  industries  which  are  continually  developing. 


BXVIEW  OF  THE  EXHIBIT. 

A  full  showing  of  the  foreign  trade  of  the  port  has  been  ftimished,  in  order  that  a 
fairer  and  juster  view  of  the  scope  and  body  of  that  trade  might  be  apparent.  A  mere 
exhibit  of  totals  as  to  value  or  receipts  would  not  have  afforded  a  fair  criterion. 

For  instance,  the  total  value  of  free  imports  have  fallen  off  $798,799.  Two  items  of 
imports,  coffee  and  licorice  root,  more  than  cover  that  decline.  Coffee  fell  off  in  value 
|5&,966:  licorice  root,  ^2,847;  these  added,  make  $835,803,  which  more  than  covers 
the  decline.  Coffee  is  an  article  of  trade  which  is  liable  to  much  flnctoatiou.  For 
the  fiscal  year  ending  June  30, 1887,  it  fell  off  in  value  as  an  import  $764,347,  and  a 
few  years  pnvlous  it  took  a  sodden  spurt,  and  ran  the  importation  up  into  tViQ  mW- 
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lions.  The  importation  of  licorice  dorin^  the  year  ending  Jane  30, 1687,  was  excep- 
tionally large.  Taking  out  these  two  articles,  it  will  appear  that  the  body  of  trade  of 
free  importation  has  more  than  held  its  own. 

DUTIABLE  IMPORTS. 

The  value  of  datiable  imports  has  fallen  off  ^28,785.  Pig-iron,  iron-ore,  steel,  arti- 
cles of  iron,  and  cotton  ties,  taken  together,  have  fallen  on  in  value  $861,263.  This 
vastly  more  than  covers  the  decline  of  (28,785  in  the  aggregate  value  of  all  the  arti- 
cles imported.  In  fact  the  detailed  exhibit  shows  that  the  chief  commodities  of  the 
import  trade,  soda  ash,  earthenware,  salt,  tin-plates,  and  other  imports,  have  increased 
in  value.  The  fact  shoiQd  be  considered  in  this  connection  also  that  the  trade  in  iron 
is  a  very  unsteady  one,  and  does  not  afford  an  accurate  criterion  by  which  to  Judge 
of  the  strength  of  the  import  trade. 

EXPORTS. 

The  exhibit  shows  that  these  have  fallen  off  to  the  total  amount  of  $5,479,082.  The 
exportation  of  wheat  has  declined  in  value  $6,770,415.  This  more  than  oovors  the 
whole  deficiency,  and  shows  that  the  body  of  tne  export  trade  on  other  articles  has 
been  well  maintained.  The  export  of  wheat  in  1886  amounted  to  $3,426,^62.  This 
year  it  is  $5,681,715.  Grand  total  of  all  exports,  1886,  $35,335,311 ;  grand  total  this 
year,  $46,212,036. 

So  that  comparing  the  exports  for  the  year  ending  June  30, 1888,  with  those  for  the 
year  ending  Jtune  30, 1886,  it  will  be  seen  that  the  showing  is  far  from  discouraging. 

DUTIES. 

The  actual  collection  of  duties  has  decreased  for  the  year  $70,893.77  ;  but  when 
the  sum  of  the  estimated  duties  of  merchandise  transported  in  bond  and  of  that  re- 
maining in  bond  is  added,  the  total  reaches  an  excess  over  last  year. 

TRANSPORTATION  IN  BOND. 

This  has  become  a  feature  of  trade  that  shows  in  a  notable  degree  the  relation  of 
this  port  to  the  country  in  other  and  distant  sections.  Last  year  the  transportations 
were  exceptional  in  their  extent.  This  year  they  have  gone  beyond  the  work  of 
last  year  to  the  sum  of  $223,691.74  in  value.  This  is  a  most  significant  feature  of  the 
trade  of  the  year,  and  fiirnishes  a  most  promisins  outlook  for  that  intimate  commer- 
cial and  business  connection  of  the  port  of  Baltimore  with  the  great  cities  of  the 
country,  and  especially  of  the  West  and  Northwest,  for  which  location  and  facilities 
so  well  equip  it. 

THE  FUTURE. 

Notwithstanding  that  there  were  causes  which  operated  unfavorably  to  the  trade 
of  the  port  during  the  year,  the  volume  of  business  in  the  aggregate  was  well  main- 
tained, and  such  as  to  indicate  that  the  port  posesses  facilities  capable  of  being 
greatly  developed,  and  which  Justifies  us  m  hoping  for  a  large  increase  in  business 
in  the  future. 

STBELTON. 

The  immense  steel  works  which  it  is  proposed  to  erect  at  Steelton  are  destined 
greatly  to  enhance  the  commercial  and  business  prosperity  of  this  port.  The  cite 
near  this  city  selected  for  their  location  is  admirably  chosen,  as  it  possesses  an  unsur- 
passed water-front  which  affords  rare  facilities  for  the  cheap  transportation  of  all' 
articles  to  and  from  the  works ;  and  when  those  works  are  completed  upon  the  scale 
already  contemplated,  thev  promise  to  be  unexcelled  in  the  extent,  variety,  and  value 
of  their  output.    Some  of  the  works  are  already  far  advanced  towards  completion. 

HARBOR  IMPROVEMENTS. 

The  importance  to  the  trade  of  Baltimore  of  harbor  improvements  can  hardly  be  over- 
estimated. The  nature  of  the  foreign  carrying  trade  in  the  matter  of  convevance  has 
greatly  changed  of  late  years,  and  is  still  steadily  changing.    Ocean  freight  is  now 

Srincipally  carried  in  large  steam-ships  requiring  a  deep  draught  of  water,  and  the  ten- 
enoy  is  to  increase  their  carrying  capacity  by  building  them  still  larfi:er  and  so  as  to 
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qnin  ft  greater  depth  of  water.    If  the  approaches  to  the  harbor  had  remained  the 
meas^hey  were  before  the  General  GoYemment  andertook  their  systematic  im- 
rovement,  the  trade  of  this  city  with  foreign  conntries  mast  have  dwindled  into  in 
ugnificance,  and  the  city's  growth  in  population  and  material  prosperity  mnst  have 
t>^D  greatly  impeded.     Vessels  now  enter  this  port  which  draw  25  feet  and  8  inches 
of  water.    I  am  decidedly  of  the  opinion  that  the  commercial  interests  of  the  port  re- 
quire that  in  the  near  fntnre  a  depth  of  at  least  28  feet  and  a  width  of  at  least  400 
feet  should  be  secnred  for  the  channel  which  forms  the  approach  to  its  harbor. 
I  am,  very  respectfully,  yours, 

James  B.  Groome, 

CoJUotor, 
Col.  W.  P.  Craiohiix, 

Corps  of  EngineerSf  U.  8.  A. 


I   2. 

IMPROVEMENT  OF  HARBOR  AT  ANNAPOLIS,  MARYLAND. 

Nothing  done  during  fiscal  year. 

Money  statement 

ily  1, 1887,  amount  available ^-  .- 91,524.58 

liy  1, 1888,  balance  available 1,524.58 

mount  (estimated)  required  for  completion  of  existing  project 66, 000. 00 


I  3. 
IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  undertaken  by  the  United  States  in 
870.  A  small  sum  had  been  previously  expended,  and  was  of  some 
advantage  to  navigation.  The  appropriation  of  1870  was  $50,000. 
Since  that  year  others  have  been  made.  The  last  was  $112,500,  August 
5, 1886.  The  total  expended  by  the  United  States  on  the  river  to  July 
1, 1888,  has  been  .    In  addition,  the  city  of  Eichmond  has 

ex|>ended  nearly  $500,000. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Eichmond.  There  were, 
besides,  natural  obstructions. 

Rocketts  Eeef  and  Eichmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet)  to  Eich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut-off',  which  now  saves  5J  miles  of  diflaoult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Eichmond,  with  a  channel  width 
of  180  feet  from  Harrison's  Bar  to  Eichmond  Docks ;  the  excavation 
in  rock  to  be  18J  feet  at  full  tide.  This  project  was  well  advanced 
when  Congress  by  act  approved  July  5,  1884,  adopted  the  project  of 
22  feet  at  mean  low  tide  from  Eichmond  to  the  sea.  Operations  during 
the  past  year  have  been  conducted  under  this  project.  In  carrying  it 
oat  farther  a  large  amount  of  excavation  will  be  in  solid  rock,  and  the 
cost  will  necessarily  be  great.  The  width  to  be  given  to  the  channel  is 
400  feet  from  the  sea  to  CityPomt;  300  feet  Gx>m  City  Point  to  DreN^ry^a 
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Bluffy  and  200  feet  from  thence  to  Bichmond.  The  methods  employed 
for  improving  the  river  consist  in  dredging,  rock  excavation,  and  the 
contraction  of  the  water-way  by  means  of  dikes  .or  jetties. 

As  soon  as  possible  after  the  last  appropriation  of  Angust,  1886,  op- 
erations were  resumed  on  the  river  and  were  brought  to  a  close  in  De- 
cember, 1887,  by  want  of  funds. 

Mr.  0.  P.  B.  Burgwyn  has  continued  the  efficient  resident  engineer 
of  the  work.    His  detailed  report  is  appended. 

Money  statement 

July  1,  1887,  amount  available 1101,942. 1« 

July  1, 18^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 100,894. 14 

July  1, 1888,  balance  available 1.047.98 

Amount  appropriated  by  act  of  August  11,  1888 225,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 226, 047. 98 


'Amount  (estimated)  required  for  completion  of  existing  project 4, 161, 070. 45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  leOO 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  p.  b.  burowyn,  assistant  engineer. 

Engineer's  Office,  Improvement  of  James  River, 

Bichmond,  Fa.,  June  30,  1868. 

Colonel  :  I  have  the  honor  to  submit  the  followiug  report  of  the  work  on  the  im- 
provement of  the  James  Biver  for  the  fiscal  year  ending  June  30, 1888. 

At  the  date  of  the  last  annual  report  the  proposed  work  on  the  improvement  of  the 
river  consisted  in  dredeing  at  Kingsland,  Ranaolph  Flats,  and  Steam's  Dike  ;  in  con- 
structing training- walls  and  wing-dams  at  Randolph  Flats ;  and  in  rock  excavation 
at  Goode'd  Rocks.  Of  these  works  only  a  small  amount  had  been  done  at  Kingsland, 
and  the  remainder  was  but  barelv  begun.  During  the  year  Just  passed  the  work  as 
staked  out  was  completed,  but  of  course  this  formed  only  a  small  integral  part  of  the 
project  of  procuring  the  proper  depth,  viz,  22  feet  at  low  tide  from  Richmond  to  the 
sea. 

kingsland. 

The  work  here  consisted  in  excavating  a  channel  100  feet  wide  and  16  feet  deep  at 
low  tide  and  about  1,800  feet  in  length.  This  was  done  in  four  cuts  of  25  feet  each, 
two  of  which  had  been  completed  at  the  date  of  last  annual  report. 

The  character  of  the  material  moved  was  mostly  sand,  the  nucleus  of  the  bars  con- 
sisting, however,  of  several  large  bowlders,  some  logs,  and  wreckage  from  two  boats 
sunk  at  this  place  during  the  war.  The  removal  of  the  bowlders,  logs,  and  wreck- 
age will,  it  is  believed,  tend  to  keep  tbe  channel  clear,  but  owing  to  the  peculiar  ac- 
tion of  the  cnrrent  here  during  freshets  it  is  doubtful  if  the  channel  will  remain  open 
until  the  contemplated  training- walls  are  completed.  As  the  quantity  of  work  was 
small,  but  from  its  nature  quite  pressing,  it  was  deemed  most  iudicious  to  dredge  the 
channel  merely  without  going  to  any  further  expenditure  at  this  time  for  permanent 
improvement,  but  to  concentrate  the  main  work  on  those  parts  of  the  river  where  it 
was  to  be  made  permanent. 


Amount  of  work  done. 

Month. 

Sand. 

GraveL 

Bowlders. 

Logs. 

Jaiv* 

1887. 

Cubic  yards. 
6,000 
4,400 

CtMc  yards. 
1,125 
2.315 

Number, 
86 
140 

Kumbsr, 

9 

Angnst 

S3 

Total .... 

10,400 

3.44C 

178 

28 

*  InolndlDg  the  wreckage  from  two  boate. 
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Hie  wreckage  consiated  of  portions  of  two  pilot-boate  and  a  coal  schooner.  The 
looner  removed  was  of  about  850  tons  harden,  drawing  when  loaded  about  12  feet. 
le  two  largest  pieces  of  wreckage  taken  out  were,  respectively,  72  and  45  feet  in 
jgtb,  and  from  14  to  18  feet  in  width.  This  work  was  done  by  a  dredge  rented 
om  the  city  of  Eichmond,  and  was  under  way  when  the  fiscal  year  began.  It  was 
HDpleted  on  the  ^^3d  of  August. 

DBEDQINO  RANDOLPH  FLATS. 

The  dredging  at  Randolph  Flats  was  merely  that  of  sand  excavation,  and  pre> 
iited  no  feature  oat  of  the  ordinary  run  except  that  a  device  was  adopted  to  utilifo 
le  current  of  the  river,  which  amoants  to  nearly  5  feet  a  second  during  freshets, 
jiifl  consisted  simply  in  dredging  the  cuts  with  a  ridge  in  between  them,  the  cuts 
Binff  pat  to  a  depth  slightly  greater  than  that  desired.    Thus  a  cut  of  25  feet  in 
vidu  was  made  to  a  depth  of  1^  feet  below  the  required  depth.    Hie  second  cut  was 
msde  parallel  to  the  first,  but  distant  therefrom  15  feet ;  then  another  cut  was  made 
^'staot  13  feet  from  the  second  out,  and  a  fourth  cut  15  feet  from  the  third  cut.    In 
is  wav  the  four  cuts  of  25  feet  will  widen  the  channel  to  150  feet.    The  action  of 
cue  freshet  current  is  to  smooth  down  these  rid£[es  (the  whirls  occasioned  by  them^ 
OTying  the  lighter  material  away)  and  to  slope  in  the  sides  of  the  outside  cnts. 
Tlie  following  is  an  abstract  of  uie  work : 


Date. 


1887. 

ly -  .- 

I|5ttit 

tnber 

Oder 

reaber 

cttDber 

Total 


Sand  and 
mad. 


8^210.0 
16, 48a  0 
10. 140. 0 
18,057.0 
26,612.0 
10, 180. 7 


08,707.6 


Logt. 


Ny/mbtT, 


8 
8 


Bowldera. 


Linear  feet 
in  oat. 


Average 

n  amber  of 

oabio  vards 

per  linear 

foot. 


Number, 


3 

4 


16 


98 


1,200 
1.000 
1,850 
1,686 
2,283 


6.4 

0.1 

10.8 

10.  g 

11.2 


This  work  was  done  by  contract  with  Mr.  Oeorge  £.  Ward  at  the  rate  of  1&^  cents 
per  cubio  yard.  The  material  excavated  was  deposited  bv  dump-scows  in  behind  the 
wing-dams  through  spaces  left  in  the  training-walls  for  that  purpose.  The  work  was 
under  way  at  the  beginning  of  the  fiscal  year,  and  was  completed  December  10, 1887. 

DREDGING  STEARNS   OUT. 

The  character  of  the  material  here  is  such  that  it  has  proved  difficult  to  get  con- 
trMtors  to  undertake  it  at  anythins  approaching  proper  prioes,  and  accordingly  the 
work  was  done  by  a  dredge  rented  from  the  city  or  Richmond.  The  material  ex- 
esTsted  consisted  of  a  decomposed  granite  mixed  with  gravel,  solid  rock,  and  bowl- 
ders. It  is  excellent  for  patting  on  brush  to  weight  it  down.  The  whole  of  the 
fflsterial  excavated  was  utilized  for  this  purpose.  This  was  in  addition  to  the  heavy 
miterial  put  on  by  the  contractor  for  that  work. 

The  following  is  an  abstract  of  the  work  done : 


Date. 


1887. 

lagoat. • 

SifKraiber......  ..•••..•••••.••..•. 

October • 

Vorember 

Beeraiber ^ 

Total 


Gravel  and 

deoomnoaed 

rook. 


OvMeyardM, 

270 

040 

2,106 

8,616 

8,380 


10,010 


BoUdrook. 


ChdityQirdt, 


01 


70 
41 


202 


Bowlders. 


Kuwher, 


12 
18 
17 
60 
83 


10 


While  the  dredge  was  doing  this  work  in  order  to  remove  a  temporary  obstmction 
the  following  quantities  were  excavated  at  JouT^s's  Rocks :  4,055  cubic  yards  sand  an^ 
200  cubic  yards  gravel 
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ROCK  EXCAVATION,  QOODK'S  ROCKS. 

« 

The  work  of  ezoavating  the  solid  rock  from  the  bed  of  the  river  in  times  past  has 
been  done  by  the  United  States  on  account  of  the  high  price  asked  by  contractors.  As 
the  bids  this  year  were  sufficiently  low  to  justify  its  being  done  by  contract,  the  work 
was  let  to  Mr.  J.  L.  Johnson,  of  New  York,  at  the  rate  of  fl  per  cubic  yard  for  decora- 
posed  rock  and  $h  per  cubic  yard  for  solid  rockt  Work  was  l>egun  on  the  16th  day  of 
April,  and  was  completed  on  the  15th  day  of  October,  1887.  The  machinery  belonging 
to  the  United  States  was  rented  to  the  contractor  at  a  fair  price  and  was  paid  for  in 
material  excavated.  The  work  was  ezecnted  satisfactorily  and  with  reasonable  rapid- 
ity. The  area  gone  over  was  one  cut  30  feet  wide,  230  feet  long,  and  excavated  to  a 
depth  of  22  feet  at  mean  low  tide.  During  the  entire  work(i.  e.,  reckoning  that  part 
that  was  execdted  during  the  last  fiscal  year)  there  were  drilled  290  holes,  aggregat- 
ing 2,596  feet  in  depth,  or  each  hole  averaging  9.6  feet  in  depth.  All  but  one  of  these 
holes  were  successfully  fired.  There  were  removed  1,731.4  cubic  yards  of  solid  rock 
snd  649.3  cubic  yards  disintegrated  rook. 

The  following  is  an  abstract  of  the  work : 


Date. 


1887. 

July  V 

Aagast 

September /. 

October 


Total 


Holes 
drilled. 


Number. 
67 
53 
19 


180 


Linear  feet 
driUed. 


Number. 
733 
567 
76 


1,376 


Solid  rook. 


Cubic  yardt. 
417.8 
563.2 
876.4 
206.8 


1,562.7 


Diflinteff- 
rated  rock. 


Oubicffardt. 
64.8 
72.2 
20.0 
16.6 


183.0 


Average  number  of  cubic  yards  per  linear  foot  of  channel,  10.4. 

Average  number  of  cubic  yards  per  linear  foot  drilled,  0.S^2. 

The  material  excavated  was  placed  upon  the  ends  of  the  win^-dams,  where  they 
were  connected  to  the  training-walls,  and  thus  a  perfect  protection  was  formed,  for 
it  is  only  by  the  use  of  a  large  quantity  of  heavy  material  that  the  wing-dams  can  be 
made  to  stand. 

The  principal  reason  why  the  win^-dams  on  the  James  River  are  so  permanent  is 
that  so  much  of  this  heavy  material  is  available  from  what  might  be  called  the  exca- 
vation department,  that  enough  can  be  had  for  this  purpose,  either  at  no  cost,  or  else 
At  a  cost  legitimately  chargeable  to  other  work. 

TRAINING-WALLS  AND  WINO-DAMS. 

In  accordance  with  the  general  plan  of  improvement  of  the  river  the  channel  has 
been  narrowed  by  the  extension  of  some  of  the  old  wing-dams,  and  the  construction 
of  new  ones.  The  ends  of  certain  of  these  wing-dams  have  been  connected  by  longi- 
tudinal training-walls. 

The  work  was  under  way  at  the  beginning  of  the  fiscal  year.  It  was  completed  on 
the  30th  of  November,  1887. 

The  following  is  an  abstract  of  the  work : 


July 

Aagast — 
September 
October  ... 
November. 


Total 


Date. 


1887. 


Extension  of 
old  wing- 
dams. 


Linear  feet. 
42^.5 
50L0 


1016. 5 


Construction 
of  new  wing- 
dam. 


Linear  feet. 
288.00 


406.00 

1275. 00 

8.35 


2066.35 


Constmctlon 
training- 
wall. 


Linear  feet 
1313. 00 
1656. 50 
1855. 00 
2180.00 
304^35 


10047. 85 


Brush. 


Cordtt 
1783.0 
1106.0 
2489.2 


4218.0 


GraveL 


Tone. 
4027.0 
4495.3 
4700.0 
5804.6 
7700.0 


26726.9 


The  work  was  done  by  contract  with  Mr.  Jonh  F.  Gaynor,  at  the  uniform  rate  of 
f3.47  per  linear  foot. 

As  the  construction  of  these  wing-dams  and  training- walls  was  the  same  as  in  pre- 
vious years  it  is  not  deemed  necessary  to  repeat  here  a  description  of  this  construe- 
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J.  From  the  nature  of  the  constroction  of  the  brush  training-wall  as  it  settles  it 
becomes  necessary  to  fill  ap  with  Dew  bnsh  the  spaces  left  vacant.  Such  settlement 
oeenrred  between  the  wing-dams  Nos.  37  and  65  a  distance  of  2,060  feet,  aud  also  for 
A  diatanoe  of  568  feet  above  the  quarry  wharf.  These  trainiug-walls  had  been  con- 
structed in  1^^'83,  so  that  the  settlement  represented  that  of  about  five  years'  du- 
ration. This  training-wall  was  in  consequence  rebrushed.  This  was  a  very  simple 
operation,  and  consisted  of  cutting  the  binding  wires,  putting  in  more  brush,  and  re- 
placing the  binding  wires.  This  work  was  executed  by  day  labor,  at  a  cost  of  40 
eentB  per  linear  foot. 

Tahnlwr  Btatea^ent  $howing  extemion  of  wing-dams ,  con$tructi<m  of  new  wing-dam$y  and  con- 

itrueUon  of  training-wallif  James  River,  Virginia. 


ATerafTO 

depth 
of  water. 

Old  work 
extended. 

Wing- 
dams. 

Depth  of 
water. 

New  work 
coDstruoted. 

Between    ^L^I^3'' 

Constrncted 
tralning-wftUL 

». 

F§et 

14.7 
15.9 
14.6 

las 

11.3 
13.7 
12.9 
12.1 
11.6 
9.8 
11.4 
13.4 
18.2 
13.5 
12.8 

ILl 
14.4 
13.2 
12.8 
11.7 
10.0 

LinHtr/eet. 

2a  35 

47.10 

6a  40 

71.95 

97.70 

•5.15 

90.80 

90.90 

100.70 

14a05 

137.25 

121.50 

93.60 

66.90 

80.50 

113.40 
90.10 
114.20 
122.90 
129.20 
185.60 

71 
73 
75 
71 
79 

F*§t, 

Linsmrfeet, 
52. 20 
58.85 
55.40 
49.95 
71.  tM) 

52  to  24 
54  to  56 
56  to  58 
58  to  60 
60  to  6J 
62  to  64 
64  to  60 
66  to  68 
68  to  70 
70  to  T2 
72  to  74 
74  to  76 
76  to  78 
78  to  80 
80  to  82 
82  to  84 

F§eL 

7.2 
14.1 
13.7 
13.9 
13.9 
12.7 
13.4 
12.8 
11.9 
11.7 
11.0 
12.6 
13.6 
16.6 
17.2 

ia3 

Linear /est 

481.45 

L2 

4.1 

2.9 

12.0 

365.90 
415  CO 

\t      uk 

309  35 

241.25 
897.20 

93 

95 

97 

99 

101 

108 

105 

107 

109 

111 

11.4 
10.6 
10.9 
10.6 
11.2 
11.6 
9.7 
9.8 
10.0 
11.1 

266.60 
227.70 
219. 75 
209. 10 
186.65 
136.  30 

ua  20 

138.40 
136.60 
139.65 

403.25 

402.50 

377  25 

347  05 

365.55 
3fi7  20 

401  .'>5 

302  90 

416. 75 
476.90 

65  to  67 
67  to  69 
69  to  71 
71  to  73 
73  to  75 
75  to  77 
77  to  79 
79  to  81 
81  to  83 
83  to  85 

8.3 

519. 10 

2.2 
0.7 
1.7 
1.6 
4.8 
11.6 
13.8 

445.70 

463.35 

473.35 

507.60 
483.20 
511. 75 
462.15 

PHTSICAL  CONDITIONS. 

The  effect  of  last  year's  work  was  such  a  small  part  of  the  total  work  that  no  through 

$pth  can  bcwreported  as  gained.  The  available  draught  from  the  sea  to  City  Point 
high  tide  ia  19^  feet ;  from  City  Point  to  Falling  Creek  19  feet ;  from  Falling  Creek 
Richmond  about  16^  feet.    The  work  of  last  year,  as  far  as  known,  appears  to  be 

.nnanent. 

Dnrihg  the  past  year  the  river  has  remained  remarkably  quiescent.  The  only  high 
klers  that  could  be  called  freshets  was  a  rise  of  6.7  feet  above  mean  low  water  on 
ibraary  26,  1888,  and  a  rise  of  9.8  feet  on  March  30, 1888.  It  is  to  be  observed  that 
B  heavy  rains  that  swelled  the  Roanoke,  the  Nottoway,  the  Meherrin,  and  the  Ohio 

4  not  seem  to  affect  the  water-shed  of  the  James.    It  is  also  probable  that  the  dis- 
uging  power  of  the  James  has  been  increased  by  the  improvement,  and  this  factor 
ilflo  to  be  taken  into  accoimt. 
Very  respectfully, 

C.  P.  E.  BURGWYN, 

CoL  Wm.  p.  Craiohill,  Assistant  Engineer, 

Corps  of  Engineers,  U,  8,  A. 


COMMBBCIAL  STATISTICS. 

BiCHMOND,  Va.,  July  1,  1888. 

Dear  Sir  :  Below  yon  will  find  a  condensed  report  of  sea-going  vessels  arriving  in 
•rt  of  Bichmond  for  the  year  ending  June,  1888. 

!7amber  of  steamers,  252;  tonnage,  410,000;  number  of  sailing  vessels,  455;  ton- 
ge,  157,000. 

This  does  not  embrace  bay  and  river  vessels,  sail  or  steam ;  only  sea-going  vessels* 
Yours, 

B.  H.  Styll, 

ITarbor-Master. 
Mr.  C.  P,  B,  BtTRGWYjf. 


F-'        -^       fci'^^^r    '^    W" 
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lbttbr  vrom  collsotoa  of  customs  at  richmond,  viroinix. 

Custom-House,  Richmond,  Va.. 

Coneotof'9  Qfioe,  Augtui  10,  i88a. 

Sir  :  It  is  my  pleasure  tio  hsnd  you  the  following  statement,  as  appears  upon  the 
records  of  this  omoe  for  the  year  ending  June  30,  li»8 : 


Kiunbtr. 


Voreign  Teaaels: 

Entered 

Cleared 

CoMtwise : 

Entered 

Cleared 


Artldee  exported. 


Xloor 

Tobacco 

Coal 

Oroond  bark. 
Laid 


Yalne. 


$800,800.45 

21,850.00 

OOLOO 

1,002.00 

1,707.00 


Artielea  azported. 


Logs « 

Lumber 

KiacdlaneaoB  articles. 


Total. 


7!us 


401 
407 


847,! 
840,761 


Yafaia. 


$12,48L00 
1,450.00 
2,88L00 


848,717.55 


The  above  statement  does  not  embrace  the  coastwise  vessels  iif  trading  with  this 
port  in  domestic  artiolesi  which  are  largely  in  exceos  of  those  shown  upon  our  rec- 
ords. 

I  respectfully  refer  you  to  the  harbor-master  for  fhrther  information. 
Very  respectftiUy, 

OnS  H.  RU88BLL, 

Collector  of  Cu$iom$, 

C.  P.  E.  BUROWTNy 

Aaiitant  Engineer  James  Biver  Imprevementj  Biokmond,  Va, 


I  4. 

IMPROVEMENT  OF  HARBOR  OF  NORFOLK  AKP  ITS  APPROACHES,  VIR- 
GINIA. 

Kothing  has  been  done  in  the  year  ending  Jane  SO,  1888.  The  last 
year's  printed  reports  were  fall  and  are  applicable  now^  so  that  they  are 
not  repeated  here.    , 

Money  statetMnt 

July  1,  1887,  amount  available |2,7G9.82 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  Uabilitles 
outstanding  July  1, 18d7 1,^42.62 

July  1, 1888,  balance  available 1,527.00 

Amount  appropriated  by  act  of  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889.. 51, 527. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 407,744.56 
Amount  tnat  can  be  profitabl  v  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


r  .. 
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nancB  bsultivx  to  fort  of  {IORfolk,  Virginia,  for  fiscal  year  xndikq 

JJNE  30,  1888. 

XZPO&TS. 


ArtlfllM. 


il... 
im 


.iMlM. 


ik  ABd  boudt.  .enb.  It. 

IMOO.  ..■••>  ....pOOllQB. 

Kk do... 

mr baitels. 


Quntt^. 


230,  )M 

98,481 

4,853,881 


84,180 
18^219,714 
^448,025 

10,887 


Talne. 


Artldet. 


8182.887 
10.674.430 
78,274 
21ftr282  I 
110,188 
82,088 
802,177 
22,880 
48,885 


Mixed  Inmbftr 

Oiloake .pounds. 

Corn Doabels 

C*ttl6 head. 

HiaoellAiMOiu 

Bagging  (foreign    mana- 
netore yude. 


Totnl. 


Qfuntity. 


884,800 

187,840 

100 


1,174,210 


Talae. 


886^888 

11.780 

70,728 

8,000 

4.888 

83.446 


12.881,122 


IMPORTS. 


Ariidee. 


>P0Q]ldB 


Ait 


.tone 

..  ...do.  ■ 

honchee 

.bnsheLi 

JAroMwr pounds 

brass do.. 

pisnd  begging 

^  (Amenoen  mennflict- 

t) No 

Sm poonds 

^Apples deeen 


QasBtity. 


1,768;  888 
009 

2,199 

10,998 

9,089 

160 

9.882 


5^850 

480 
1,000 


Tsloe. 


831«030 

43,730 

12,899 

8,988 

2,971 

105 

284 

140 

686 

80 
875 


AiHelee. 


Hsts No. 

Tee pounds. 

Old  iron tons. 

Wine gsllons. 

SheUs 

Ship-timber 

Laths M. 

Coal 

Mlscellaneons , 


Total. 


Quantity. 


400 
20 
21 

487 


622.000 
4 


Talnse. 


818 

10 
117 

815 

69 

39 

777 

6 

2.053 


99,584 


Navigation, 


Diieetton. 


Taiga.... 
Mtwlse., 

Total 


Teasels  cleared. 


No. 


212 
1,474 


Tons. 


284,644 
1,854,620 


1,58^264 


Vessels  entered. 


No. 


66 
1,844 


1,410 


Tons. 


59,805 
1,860.883 


1.420,488 


Baepeotftillj  sabmiitod,  by  loqaest  of  Colonel  CraigbilL 


W.  B.  Mato, 

ColUoUnr. 


I  5. 

mPBOVEMENT  OF  APPROACH  TO  NORFOLK  HASBOB  AND  THE  UNITED 
STATES  (NORFOLK)  NAVY-YABD,  BETWEEN  LAMBEBT'S  POINT  AND 
FOBT  NORFOLK,  VIBGINIA. 


Nothing  has  been  done  in  the  year  ending  Jane  30, 1888.  The  last 
year's  printed  reports  were  fhll  and  are  applicable  now,  so  that  they 
are  not  repeated  here. 
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Money  statement 

July  1,  1887;  amoant  available $108,001. 

July  1,  1868,  amonnt  expended  daring  fiscal  year,  ezoloBive  of  liabilities 
outstanding  July  1,  1887 476. 

July  1,  1888,  balance  available -..,.. ^ 107, 525. ^^ 

Amonnt  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 117, 525. 00 


< 


'Amount  ^estimated)  required  for  completion  of  existing  project 108, 100. 00 

Amoant  tnat^Dan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 


I  6. 

IMPROVEMENT  OP  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

Ko  work  in  the  river  has  been  done  daring  the  year.' 

< 

Money  statement. 

July  1,  1887,  amount  available $20.63 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887  ....w ^.63 

i  Amount  (estimated)  required  for  completion  of  existing  project 9, 400. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


I  7. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  statements  concerning  this  river  printed  in  the  last  Aunaal  Ee- 
port  of  the  Chief  of  Engineers  were  anusaally  fnll,  containing  also  a 
subreport  after  a  resurvey. 

In  the  last  Annaal  Report  the  following  is  found  : 

The  construction  of  Rushmore's  log  and  sheet  pile-dike,  607  feet  long,  was  com- 
menced and  nearly  completed.  The  object  of  this  is  to  assist  in  maintaining  the 
channel  through  Rushmore's  Reach. 

The  old  dam  across  the  northerly  channel  at  Sunken  Island  having  nearly  disap- 
peared, the  construction  of  a  new  log  and  sheet  pile-dam  276  feet  long  was  begun  for 
the  betterment  of  the  other  channel.  It  has  been  located  about-  75  feet  below  the  old 
one  in  order  to  facilitate  its  construction. 

The  work  therein  indicated  was  completed  in  Jnly,  1887,  since  which 
time  nothing  has  been  done  by  the  United  States.  It  is  understood 
there  has  been  small  amount  of  dredging  near  Petersburgh,  at  the  ex- 
pense of  the  city,  with  the  excellent  machine  the  city  fortunately  pos- 
sesses. 

Money  statement. 

July  if  1887,  amonnt  available $822.77 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 762.82 

July  I,  1888,  balance  available 59.95 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 059. 95 
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.imnt  (estimated)  required  for  completion  of  existing  project |418, 610. 00 

bmitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
itrbw  acts  of  1866  and  1867. 


COMBiERCXAL  STATISTICS 


Fetersburgu,  July  16,  1868. 

;SAR  Sir:  Complying  with  yoor  request  of  June  7, 1  hereby  fhmish  you  with 
istical  information  regarding  the  tonnage  and  commerce  of  the  port  of  Pqjters- 
zh  for  the  year  1887- &  TaSle  A  shows  the  tonnage  for  the  period  named,  and 
He  B  represents  the  commerce  by  the  river,  with  the  articles  and  their  value  at  the 
of  Petersburgh. 


Tablk  a. — Tannage  of  the  port  of  Petenlurgkfrom  July  1,  1887,  to  July  1,  1868. 


ClSM. 

Number. 

TonsAge. 

HMn  .......................................................... 

176 
90 
95 

238 

18, 252. 97 

1...... .......................................... ........................ 

936w84 

'Uan  -.._...............-.......................-.......-.......... 

8.451.09 

D-tnffA    ...........^>                  

2,439.23 

Total 

599 

80,079l6B 

iBLS  B. — River  oommeroe  of  the  port  of  Peterehurgh,     Value  of  articlee  of  freight. 


ArticlM. 


kt. 

•trsw,  «to 

in 

10 

lAt  ........ 

BaU 


Talae. 


$79,243 
29,942 

4,818 
1,748 
2,130 

46,710 
138, 107 

12.104 
1.250 

48,682 


Articles. 


Potatoes 

Sumao -. 

Sycamore,  lamber  ... 

Cabbages 

Oysters .^ 

Oyster  shells .'. 

Misoellaneons 

Total 


Value. 


$2,031 
1,682 
3,630 

250 
2,700 

240 
2,500 


372,112 


Outward  freight. 


«ls 

ToadUes. 
s  lamber. 
Bwood... 


935 

5,729 

31,038 

22, 113 


Poplar  wood.. 
Mi9oellaoeoas 

Total... 


6,858 
77,000 


143,673 


SUMMARY. 


rard  commerce |372, 112 

tward  commerce 143,673 


Grand  total 515,765 


The  past  fiscal  year,  like  the  preceding  one,  has  been  comparatively  dull  in  trade  at 
this  port,  and  in  consequence  of  the  withdrawal  of  a  lar^e  steamer  plying  between 
this  city  and  the  lower  James,  the  same  vessel  being  substituted  by  a  smaller  one, 
which  last-named  boat  was  likewise  taken  off  in  the  month  of  May  last,  caused  the 
tonniu^  to  fall  off,  but  the  commerce  iDcreased  21  per  cent,  over  preceding  year. 
The  absence  of  a  permanent  depth  of  10^  or  11  feet  water  in  the  channel  of  the  Ap- 
pomattox compeUed  the  transportation  of  large  quantities  of  freight  by  rail  to  City 
roint,  which  parties  preferred  to  ship  from  this  port,  and  therefore  the  securing  of  11 
or  12  feet  navigation  will  be  sure  to  augment  the  tonnage  and  commerce  of  Peters* 
hnigb.  During  the  year  the  Lower  Appomattox  Company  has  carried  on  dredging 
sperations,  both  in  the  harbor  and  channeJ  below  the  same,  so  that  vessels  of  \0  to 
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lOi  feet  have  been  enabled  to  reach  the  wharves  of  this  port  on  fall  tides.    But 
original  scheme  of  12  feet  water  is  anxiously  looked  for  at  an  early  day,  and 
wants  of  commerce  reqnire  the  same. 
Very  respectfnily, 

£.  H.  Stainbach, 
Secretary  Lower  Appomattox  Company 

Col.  WiLUAM  P.   CRAIGHIIX. 

Corpe  of  Engineers t  u,  S,  A, 


I  8. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH  Ci 

OLINA. 

Nothing  done  during  the  year. 

Money  statement, 

July  1,  1887,  amount  available $3,629.69 

July  1,  1888,  balance  available 3,^9.69 


I  9. 

IMPROVEMENT  OF  CURRITUCK  SOUND.  COAJOK  BAY,  AND  NORTH  RIVER 

BAR,  NORTH  CAROLINA. 

The  only  work  of  the  year  haB  been  some  dredging  on  the  bar 
l^orth  Kiver.  , 

My  predecessor,  in  charge  of  this  wcrk,  reported  as  follows  in  1885: 

It  is  evident  that  it  woold  be  very  expensive  to  improve  this  bar  by  means  of 
jetties,  it  beinfi;  so  lar^ce,  nor  is  it  likely  that  there  will  ever  be  funds  available  to  so 
improve  it.  Fortunately  it  is  hard  and  quite  constant.  It  is  believed  that  a  dredged 
channel  thronsh  it  would  be  maintained  b^  the  currents  (due  almost  entirely  to  the 
winds),  and  abo  by  steamers,  two  range-lights  being  properly  located  to  mark  the 
channel.  It  is  accordingly  recommended  that  a  straight  Channel  be  dredged  through 
it,  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary  low  water,  which  will 
require  the  removal  of  37,847  cubic  yards  of  material,  measured  in  place,  which,  at 
30  cents,  equals  $11,354.10. 

The  range-lights,  of  different  heights  and  colors,  should  be  gas  beacons  like  those 
constructed  by  the  Light-House  Department  in  Currituck  Sound  and  North  Siver. 
They  should  oe  placed  inside,  on  the  prolongation  of  the  east  side  of  the  proposed 
channel,  and  not  too  far  from  the  bar.  The  expense  of  maintaining  these  lights 
would  probably  not  be  very  great,  as  the  said  department  has  the  plant  near  by  for 
manufacturing  gas,  charging  beacons,  etc. 

September  22, 1887,  proposals  were  invited  for  dredging  a  channel 
across  North  Biver  Bar,  as  described  in  the  Annual  Beport  for  1885,  and 
oh  October  27, 1887,  a  contract  was  entered  into  with  Messrs.  James 
Caler  &  Son,  of  Norfolk,  Va.,  to  do  the  work  at  13.9  cents  per  cubic 
yard,  measured  in  scows.  Operations  under  the  contract  were  to 
have  been  commenced  on  or  before  February  21, 1887,  and  completed 
on  or  before  June  30,  1887.  Work  was  not,  however,  begun  until 
March  2,  1887,  owing  to  the  unreasonable  and  unnecessary  delay  of  the 
contractors.  Their  plant  was  out  of  repair,  and  not  adapted  to  the 
locality.  They  continued  dredging  until  March  5,  1887,  inclusive,  and 
did  nothing  thereafter.  The  contract  expired  unfinished,  and  Messrs. 
James  Caler  &  Son  became,  therefore,  failing  contractors. 


\ 
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I  DQinber  of  cable  yards  removed  by  them  was  1,037  (for  which 
^^yment  has  been  made),  and  the  total  amoant  of  the  contract 
00,  more  or  less. 

3  May  5, 1887,  the  officer  in  charge,  Captain  Hinman,  recommended 

the  contract  be  annulled  and  the  work  re- advertised,  giving  reasons 

«for.    This  was  not  approved  by  the  Chief  of  Engineers.    On  June 

387,  the  officer  in  charge  renewed  this  recommendation,  giving  an 

itional  reason.    In  his  reply  of  June  8, 1887,  the  Chief  of  Engineers 

ed  that  the  contract  would  be  permitted  to  expire,  and  anthorized 

work  to  be  advertised  anew,  which  was  done,  the  proposals  being 

Qed  on  July  1, 1887.    The  contract  was  awarded  to  the  only  bidder. 

Atlas  Dredging  Company,  in  compliance  with  the  directions  of  the 

3f  of  Engineers,  the  dredging  to  commence  October  15, 1887^  and  to 

ompleted  January  15, 18^.    The  price  was  25  cents  per  cubic  yard, 

1801^  in  scows. 

k^tober  11,  1887,  Captain  Hinman  was  relieved  of  the  charge  of  the 
jrovement. 

"he  plant  to  be  used  was  engaged  on  a  contract  in  the  Cape  Fear 
er,  North  Carol!  ua,  and  was  not  set  free  until  October  22,  1887. 
ch  delay  was  experienced  from  bad  weather  in  getting  the  dredge 
n  the  Cape  Fear  to  North  Eiver,  and  she  did  not  reach  the  scene  of 
operations  until  November  16, 1887.  Dredging  was  commenced  on 
19th,  following.  The  progress  was  slow,  owing  to  stormy  weather, 
the  loss  by  the  contractor  of  three  of  the  crew  of  the  dredge  by 
tuning,  and  the  delay  caused  by  the  necessity  of  securing  a  tug  of 
)  draught  in  place  of  the  one  first  used. 

Tpon  my  recommendation  the  Chief  of  Engineers  extended  the  time 
ompleting^the  contract  to  March  15, 1888,  and  again  to  April  30, 1888. 
Tie  inspector  of  dredging  was  Mr.  F.  B.  Satchwell,  whose  report  of 
y  10,  1888,  may  be  found  below : 

hare  to  report  as  follows  relative  to  dredffiDg  North  River  Bar: 

^redgiog  was  commenced  November  19,  1^,  on  the  north  side  of  the  bar,  in  9.5 

\  depth  at  ordinary  low  water,  bat  owing  to  the  bar  being  so  much  exposed  to 

temarle  Soond,  and  to  ireqnent  heavy  storms,  the  work  was  not  completed  till 

Kril  10,  1888,  making  one  cut  across  the  bar — 8,350  feet  in  length  and  40  feet  in 

dth.    The  average  depth  of  the  channel  after  dredeing  is  about  9.8  feet.    The  total 

Boant  of  material  removed  under  the  contract  was  33,044.47  cubic  yards.    This  one 

jt  across  the  bar  being  so  narrow  will  be  of  little  benefit  to  navigation  unless  it  is 

toperly  buoyed.    There  are  at  present  but  three  buoys  marking  the  channel  across 

iiie  bar,  a  black  spar  buoy  at  north  end,  a  red  spar  buoy  near  the  middle  of  the  bar 

id  opposite  North  River  light-house,  and  a  can  buoy  at  the  outer  end  of  the  bar. 

to  distance  between  the  black-spar  buov  and  the  outer  buoy  is  about  2  miles.    The 

ujaek  buoy  is  100  feet  to  the  west,  the  red  buoy  is  200  feet  to  the  east,  and  the  outer 

^''lay  is  about  550  feet  to  the  east  of  the  line  of  the  dredged  channel. 

The  oriirinal  project  for  dredging  the  bar  was  to  have  a  channel  150  feet  in  width 
aiid  9.5  feet  in  depth.    Could  a  cut  150  feet  in  width  have  been  made,  it  would  have 
Iwlped  navigation  to  quite  an  extent,  but  owing  to  the  small  appropriation,  the  char- 
aeler  of  material,  the  price  paid,  and  the  location  of  the  work  beins  so  exposed  to 
the  sound,  only  a  channel  of  40  feet  in  width  and  9.5  depth  was  made.    Should  the 
ebaonel  be  properly  marked  by  buoys  or  range-lights,  it  would  help  navigation  to  a 
considerable  extent.    The  masters  of  steamers  spoken  to  concerning  the  dredged 
^annel  prefer  range-lights,  saying  that  if  they  had  such  they  woufd  be  able  to  run 
the  cat,  and  by  having  all  steamers  to  run  in  the  cut  it  would  help  to  keep  it  open, 
bat  if  not  it  would  soon  shoal  or  fill,  as  the  material  is  of  a  hard  white  saud.    Cap- 
tain Hinman,  in  his  report  of  1886,  recommends  range-lights. 
The  map"  of  North  River  Bar,  North  Carolina,  herewith,  shows  the  bar  after  com- 
etion  of  dredging.    The  figures  and  carves  in  black  were  taken  from  the  map  of 
fe)5.    The  dredged  channel  is  shown  in  red  lines,  and  the  figures  in  red  give  the  depth 
wter  dredging.    The  red  dotted  lines  to  the  east  of  the  cut  show  the  width  of  the 
proposed  cat  (150  feet),  as  recommended  by  Captain  Hinman's  project. 
A  oopy**  of  Coast  Survey  chart  140  also  accompanies  this  report. 

•  Omitted, 
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May  18, 1887,  an  examinatioo  of  the  work  in  Gurritack  Sound  t 
Coinjck  Bay  was  made  by  Captain  Hinman,  w)io  found  the  chan. 
through  them  in  fair  condition,  the  depth  being  from  7.5  to  8  feet 
ordinary  winter  water.    The  shell-dike  was  stan(&ng  well,  with  the  e 
ception  of  two  breaches  that  had  been  unlawfully  made  for  the  passa 
of  skiffs. 

It  is  considered  work  of  this  character  is  not  susceptible  of  entire  ai 
permanent  completion,  as  more  or  less  dredging  must  always  be  occ 
fiionally  necessary  for  its  maintenance  in  good  order.  It  is  estimat 
the  sum  of  $5,000  a  year  would  be  needed  for  that  purpose. 

Money  statement 

July  1,  1887,  amoant  available $9,770. 

July  1, 1888,  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 
outstanding  July  1,1887 9,456. 

July  1,  1888,  balance  available 314, 

Amount  appropriated  by  act  of  August  11,  1888 7,500. 

Amount  available  for  fiscal  year  ending  June  30,  1889 7, 614« 

r  Amount  (estimated)  required  for  completion  of  existing  project 47, 622. 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
K    harbor  acts  of  1866  and  1867. 

Ah$tnoi  of  Jnds  opened  by  Capt  F,  A,  Heman^  Corps  of  Engineers^  at  U,  S.  Engineei 
Office,  Norfolk,  Va.,  July  11,  1887,  for  dredging  North  Biver  Bar,  North  Carolina. 


Ka 

Name. 

Reaidence. 

Amount. 

1 

▲tlAii  DrediriTiir  Oo.  ,.,,,,t, . 

610  Market  St.,  WilmlDgton,  Del 

25  eta.  i>6r  cabio  y 

Contract  with  Atlas  Dredging  Company. 


I    ID. 

IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINIA. 

iN'othiug  done  during  the  year. 

Statement  of  business  handled  by  the  Albemarle  Steam  Navigation  Company  on  Chowan, 
Meherrin,  and  Blackwater  rivers,  including  Edenton,  N.  C,,  from  Janttary  I,  1887,  to 
June  1,  1888. 

NORTH  BOUND. 

Merchandise pounds..  2,503,8 

Cotton bales..  11,1! 

Fish: 

Fresh boxes..  1,371 

Do half  boxes..  494 

Salt barrels..  2,035 

Do half  barrels,.  2,792 

Rice pounds..  299,500 

Peanuts bags..  33,963 

Truck packages..  4,550 


9 


AFPEKDIX  I — ^REPORT  OF   COLONEL  CBAIQHILL.  773 

BBCAPITUULTION. 


pounds..  2,503,831 

ton do..  5,599,000 

b do..  1,399,450 

e do..  299,500 

nnts do..  3,178,985 

ck do..  182,000 

Total 13,162,766 

SOUTH  BOUND. 

rohandise pounds..  13,009,222 

mo do....     3,335,245 

Total 16,344,467 

cfe  O.  E.  J.  H.  BOOABT, 

Superintendent, 


III. 

IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

[lere  was  no  work  on  the  riv^r  daring  the  year. 

Money  statement. 

1,  1887,  amount  available $246. 16 

1, 1888,  amount  expended  during  fiscal  year,  exolusive  of  liabilities 
tatanding  July  1,  ifer 246.16 


Iia. 

IMPROVEMENT  OP  MEHERRIN  RIVER,  NORTH  CAROLINA. 

Iiere  were  no  operations  during  the  fiscal  year  ending  June  30, 1888. 
lie  improvement  of  this  river  has  consisted  solely  in  removing  logs, 
gs,  and  such  like  obstructions.  No  permanent  benefit  has  been  de- 
-A  therefrom,  as  other  similar  obstructions  are  permitted  to  sink 
rein  and  endanger  navigation. 

Money  statement, 

1,  1887,  amount  available $415.47 

rl,  1888,  balance  available 415.47 

Dount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

ibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I  13. 

IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

here  were  no  operations  during  the  year,  none  being  required.  The 
ids  available  will  be  held  for  contingencies.  The  balance  of  the  esti- 
te  required  for  the  completion  of  the  adopted  project  is  $6,000,  but 
ftirtber  Approprjatjon  is  asked  for  at  preaenty  as  Edenton  has  a  liar- 


5. 


'»f^H 
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bor  amply  safficient  for  all  the  present  wants  of  navigation  and  oc 
merce,  whicb,  so  far  as  can  be  forecast,  will  suffice  for  some  time 
come.  It  is  probable  that  dredging  will  be  required  at  long  interva 
as  the  bay  has  a  tendency  to  silt  slowly. 

Money  statement 

July  1,  1887,  amount  available $2,447. -kx 

July  1, 1888,  balance  available 2,447.41 

(  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Commercial  stattstia  for  Edenton  Bay  from  Jun$  30,   1887,  to  Jun$  30,  1888. 
[Fainiahed  by  Mr.  H.  C.  Hadgins,  general  freight  and  passenger  agent.] 


Articles. 


Lnmber feet 

Shingles 

Staves 

Mill  logs feet 

Bailroad  ties 

Track packages 

Rice bushels 

Cotton bales 

Peanuts bushels 


Quaattty. 


6,413,897 

2,083,620 

25^675 

150,000 

149, 836 

11,695 

7,450 

9.616 

65,251 


Articles. 


Fish,  fresh packages 

Fish,  salt do.. 

Cattle 

Poultry packages 

Effgs dozen 

Melons 

Barrelheads,  B 

Miscellaneous  freight. . . .  packages 
Cooper  logs cords 


Quantity. 


6.424 

3.317 

172 

342 

70,620 

19,506 

12,807 

6. 346* 

8,661 


North-bound 
South-bound 

Total. 


Tonnage. 


93,073,183 
25,876.584 


118, 949. 767 


Passenger. 


8,876 
7,47« 


16,85» 


Norfolk  Southern  Railroad, 

Office  General  Freight  and  Passenger  Agent. 


I  14. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Notice  was  received  February  3, 1888,  that  the  wreck  of  the  barge 
Marion^  loaded  with  coal,  near  Lambert  Point  light-house,  Norfolk  Har- 
bor, Virginia,  was  near  the  main  channel  and  a  dangerous  obstruction  ta 
navigation,  A  correspondence  was  entered  into  with  the  interested 
parties  with  a  view  to  its  early  removal  under  the  law  of  June  14, 1880. 
The  owners,  the  Thames  Tow-boat  Company,  of  New  London,  Gonn., 
proposed  to  raise  the  barge  after  taking  out  the  cargo. 

After  much  delay,  the  vessel  was  finally  reported  May  14, 1888,  as 
completely  removed  with  no  expense  to  the  United  States. 

A  petition  from  rJtizens  of  North  Carolina  for  the  removal  of  a  wreck 
from  the  Pasquotank  River,  North  Carolina,  was  received  and  forwarded 
to  the  Chief  of  Engineers  February  7, 1888,  with  a  letter  recommending 


APPENDIX   I — ^REPORT   OF   COLOI^EL    CBAIGHILL. 


775 


edone  ODder  the  law  of  June  14,  1880,  the  haik  being  a  dangeroos 

unction  to  navigation.    This  vessel  was  originally  a  schooner  called 

Dorcas  and  Eliza^  owned  in  Edenton,  N.  O.,  by  Mr.  Clark.    She  was 

it  at  Edenton,  K.  G.,  in  1848 ;  her  length  on  keel  was  38  feet;  beam, 

eet;  and  dranght,  loaded,  5  feet;  tonnage  35  tons  old  measurement. 

)he  was  seized  by  the  United  States  forces  in  1862  upon  the  Chowan 

er,  North  Carolina,  and  brought  to  Elizabeth  City.    She  remained 

re  at  anchor  until  she  became  a  wreck,  and  drifted  from  point  to 

Dt  Id  the  river  until  she  grounded  within  a  mile  of  Elizabeth  City, 

C.    The  Light- House  Department  had  driven  several  piles  near  her 

h  a  beacon  upon  one  of  them.    The  wreck  was  directly  in  the  chan- 

JD  about  10^  feet  of  water,  and  there  was  not  more  than  5  feet  upon 

•t  of  it.    It  was  of  no  value  and  had  been  abandoned.    The  letter 

8  returned  with  indorsement  of  February  9,  1888,  asking  for  an  es- 

late  of  the  cost,  which  was  given  in  indorsement  of  February  13, 

^,  a8  $500,  and  this  amount  was  allotted  for  the  work  of  removal  by 

lorsement  of  the  Chief  of  Engineers  dated  February  21, 1888. 

Proposals  for  the  work  were  called  for  by  advertisement  of  February 

1888,  and  on  recommendation  to  the  Chief  of  Engineers  a  contract 

8  made  April  6, 1888,  with  the  lowest  bidder,  Mr.  W.  H.  French. 

e  vessel  was  entirely  removed  and  the  contract  completed  April  20, 

Fhe  sunken  barge  Harry  was  located  in  Chesapeake  Bay  near  Tur- 
\j  Point. 

By  indorsement  dated  March  11, 1888,  of  the  Chief  of  Engineers,  on 
itter  of  Hon.  James  B.  Groome  of  March  9, 1888,  the  engineer  of  the 
{strict  was  requested  to  cause  an  examination  of  the  wreck. to  be  made 
and  submit  an  estimate  of  the  cost  of  her  removal.  The  vessel  was 
foond  to  be  an  obstruction  to  navigation  and  the  cost  of  the  work  by 
oontract  was  estimated  to  be  $5(^.  This  amount  was  allotted,  and 
authority  to  advertise  for  proposals  was  granted  April  3,  1888.  In  the 
inean  time,  the  Phenix  Insurance  Company  of  New  York,  who  had  a 
marine  risk  on  the  vessel,  showed  a  disposition  to  raise  her. 

This  was  finally  done  May   4,  1888,  without  further   cost  to  the 
United  States. 

AJb&tract  of  proposals  for  removal  of  toreek  Doroas  and  EUza  from  Pasquotank  River^ 

North  Carolina,  opened  at  12.05.  p.  m.,  March  29, 1888. 


Name  and  addr«M. 

Price. 

Time. 

BiBk 

Begio. 

Complete. 

1 

lUtUrnhmia*  Mnora.  Moh11«.  AUt 

$960 
849 
8M 

Sixteen  day»  after 

oontraot 
Ten  days  after 

oontraot. 
April  16,  IMS 

Thirtr  days  from 

beginning. 
Ten  daTS  from 

s 

^W.  VL.  Tfnatfih.  B«rkl6T.  V* -r-f-f. 

s 

Atlas  Dradfrinfr  Co..  Wilmfnfftoii.  Pel     r . . 

beginning. 
April  30.  im. 

• 

CoDtraot  with  W.  H.  Fienoh. 
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PROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON— RECONSTRUC- 
TION OP  THE  AQUEDUCT  BRIDGE  AT  GEORGETOWN,  AND  CONSTRUC- 
TION OF  BRIDGE  ACROSS  THE  EASTERN  BRANCH  OF  THE  POTOMAC 
RIVER  AT  WASHINGTON— IMPROVEMENT  OF  SHENANDOAH  RIVER, 
WEST  VIRGINIA— WHARF  AT  FORT  MONROE,  VIRGINIA. 


EPORT  OF  LIEUTENANT-COLONEL  PETER  C.  HAiNS,  CORPS  OF  ENOI- 
JEERS,  OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
0,  18^,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


Potomac  River  at  WaahingtoD,  Dis- 
trict of  Colambia. 

Purchase  and  reconstrnction  of  the 
A^aednct  Brid^,  Georgetown,  Dis- 
tnct  of  Colambia. 


3.  Bridge  across  the  Eastern  Branch  of 

the  Potomac  River,  District  of  Co- 
lumbia. 

4.  Shenandoah  River,  West  Virginia. 

5.  Wharf  at  Fort  Monroe,  Virgmia. 


SURVEY. 
James  Creek  Canal,  emptying  into  AnacostiaRiver,  District  of  Colambia. 


United  States  Engineer  Office, 

Washington,  B.  C,  July  6,  1888. 

Sib  :  I  have  the  honor  to  trausmit  herewith  my  anuual  report  per- 
iniDg  to  works  under  my  charge  for  the  fiscal  year  ending  June  30, 
188. 

Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut  Col,  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


J  I. 

4PR0VEMENT    OF  THE    POTOMAC  RIVER  AT  WASHINGTON,   DISTRICT 

OF  COLUMBIA. 

This  improvement  was  inaugurated  by  act  of  Congress  passed  August 
1882,  by  which  an  appropriation  of  $400,000  was  made.    Subsequent 
>propriations  were  made  on  July  5,  1884,  of  $500,000  and  August' 5, 
J86,  of  $375,000;  total  amount  appropriated,  $1,275,000. 
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The  object  of  the  improvemeat  is  to  widen  and  deepen  the  channe 
to  Georgetown  and  Washington  so  as  to  accommodate  the  largest  v( 
sels  that  can  reach  Giesborough  Point;  to  establish  the  harbor  lines,  anv«, 
at  the  same  time,  to  raise  the  marshes  and  flats  on  the  city  front  above 
overflow  by  the  highest  freshets,  the  material  taken  from  the  river  in 
widening  and  deepening  the  channels  to  be  nsed  in  filling  the  flats. 
T-he  latter  are  to  be  raised  until  the  portion  above  Long  Bridge  is  3  feet 
above  the  freshet  slope  of  1877  and  the  portion  below  the  bridge  has 
the  same  height  at  the  middle  line,  from  which  it  will  slope  toward  each 
channel  to  the  margin  of  the  fill,  where  it  will  be  6  feet  above  mean 
low  tide.  A  large  tidal  reservoir,  not  less  than  8  feet  deep,  will  be  es- 
tablished between  Long  Bridge  and  the  Sewer-Canal  to  supply  fresh 
water  to  the  Washington  Channel,  which  channel  at  the  upper  end  will 
be  cut  off  from  communication  with  the  Virginia  Channel.  A  smaller 
reservoir  is  to  be  established  near  the  foot  of  Seventeenth  street  for  the 
purpose  of  flushing  the  Sewer-Canal.  The  large  reservoir  is  to  be  pro- 
vided with  inlet  and  outlet  gates  of  ample  dimensions  to  fill  it  on  the 
flood  tide  from  the  Virginia  Channel  and  empty  it  on  the  ebb  tide  into 
the  Washington  Channel.  The  plan  contemplates  the  removal  or  re- 
building of  the  Long  Bridge  on  fewer  piers  with  wider  spans,  and  also 
that  the  sewage  now  discharged  into  the  Washington  Channel  be  in- 
tercepted and  conveyed  to  James  Creek. 

The  condition  of  the  river  front  at  the  time  the  first  appropriation 
was  made  had  become  so  bad  in  a  sanitary  point  of  view  that  certain 
parts  of  the  city  had  become  almost  uninhabitable.  This  was  caused 
by  deposits  on  the  city  front  of  sediment  frdm  the  river,  and  the  solid 
matter  from  the  sewers  which  had  formed  flats  or  marshes  covering  an 
area  of  several  hundred  acres.  The  flats,  on  which  there  was  a  dense 
growth  of  marsh  grass  and  reeds,  were  covered  by  water  for  about  one- 
half  the  time,  and  uncovered  the  other  half.  In  the  latter  condition 
they  were  exposed  for  a  time  each  day  to  the  rays  of  the  sun,  which,  in 
summer,  produced  favorable  conditions  for  malarial  diseases.  The 
Washington  and  Georgetown  channels  had  not  the  depth  and  width 
that  navigation  required,  and  dredging  was  frequently  necessary  for 
the  relief  of  commerce.  The  depth  of  water  on  the  bar  below  Long, 
Bridge  was  16  feet,  while  on  the  bar  above  the  bridge  it  was  only  15 
feet  at  mean  low  tide.  A  narrow  channel  through  each  was  kept  open 
by  repeated  dredging,  as  they  immediately  shoaled  up  after  a  freshet. 
During  the  years  1870  to  1881,  inclusive,  there  had  been  appropriated 
for  dr^ging  these  channels  and  removing  rocks  in  Georgetown  Har- 
bor the  sum  of  $290,000,  most  of  which  was  expended  in  trying  to  main- 
tain a  narrow  channel  of  16  feet  at  low  tide. 

The  condition  of  the  work  at  the  present  time  is  as  follows :  The 
portion  of  the  flats  known  as  Section  I,  lying  between  the  Sewer-Canal 
and  Easby's  Point,  is  in  the  same  condition  as  it  was  two  years  ago. 
No  work  has  been  done  on  this  section  within  that  time  owing  to  the 
restrictions  contained  in  the  harbor  and  river  act  of  August  5,  1886, 
and  the  act  approved  August  5,  1886. 

It  is  believed  that  the  claims  of  title  to  this  property  adverse  to  the 
United  States  can  not  be  maintained,  but  whether  they  can  be  or  not, 
it  is  of  the  most  supreme  importance  that  the  money  thus  for  expended 
on  this  improvement  should  not  be  thrown  away. 

It  is  important  that  the  interests  of  the  Government  be  protected, 
but  that  is  not  accomplished  by  a  total  suspension  of  ^ork.  Congress 
should  modify  its  restriction  in  this  regard  so  as  to  allow  such  work  to 
be  done  as  may  be  necessary  to  protect  that  already  done.    As  the  law 
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stands,  the  work  done  up  to  the  present  time  may  be  partially  de- 

yed  foy  a  fi^shet,  because  some  crank  may  have  made  claim  to  title 

portion  of  the  land  that  nndoabtedly  belongs  to  the  Government. 

embankment  along  the  outer  margin  of  the  flats  and  along  the 

ksof  the  Sewer-Canal  woald  accomplish  the  purpose,  without  adding 

erially  to  the  value  of  the  portions  in  dispute,  except  what  would 

arally  arise  from  the  fact  that  it  would  be  protected. 

la  Section  II,  the  portion  of  the  flats  lying  between  the  Sewer-Canal 

Long  Bridge,  some  filling  was  done  under  a  contract  with  John  H. 

!^eo,  the  material  being  taken  from  the  Virginia  Channel  above 

ig  Bridge.    The  flats  immediately  adjoining  the  causeway  of  the 

Ige  on  the  up-stream  side  were  raised  to  an  average  height  of  about 

let  above  mean  low  tide. 

he  excavation  of  the  tidal  reservoir  was  continued  during  the  past 

r,  the  material  being  deposited  on  the  adjacent  flats.    The  work  was 

le  by  contract  at  a  cost  of  15  cents  per  cubic  yard.    The  total  amount 

idled  was  about  500,000  cubic  yards.    The  work  was  done  by  the 

Iraulic  process  and   the  contract  completed  November  30,  1887» 

k>at  three-fourths  of  the  tidal  reservoir  has  been  excavated. 

\t  the  date  of  my  last  annual  report  the  coflfer-dam,  inclosing  the 

idation  for  the  reservoir  outlet,  had  been  completed,  and  the  foun- 

ion  piles  for  the  masonry  structure  driven.    The  treacherous  nature 

che  soil  retarded  work  a  good  deal  and  made  it  necessary  to  put  in 

J  concrete  foundation  by  sections.    The  foundation  was  put  in  by 

r's  labor  and  was  completed  October  18,  1887. 

rhe  masonry  of  the  structure,  frond  the  foundation  up,  was  to  have 

su  put  in  by  contract-,  but  up  to  the  date  of  the  time  of  completion 

5  contractor  had  made  no  progress  in  getting  his  material  ready, 

the  contract  was  allowed  to  expire  by  limitation.    The  stone  was 

m  purchased  in  open  market,  and  arrangements  made  to  lay  it  by 

y's  labor.    After  the  suspension  of  active  operations  in  the  winter  of 

^7-'88,  the  dam  was  allowed  to  fill  with  water  and  remained  so  until 

Brations  were  resumed  in  April,  1888, 

3nring  the  winter  an  embankment  was  built  from  the  main  shore  out 
the  cofifer-dam  and  the  railroad  subsequently  transferred  from  the 
Mnway  to  the  embankment. 

Owing  to  the  soft  character  of  the  soil  in  this  vicinity  great  difficulty 

IS  experienced  in  holding  the  coffer-dam  in  place  after  it  was  pumped 

t  and  the  excavation  made  within  it.    The  dam  was  rectangular  in 

Ape,  135  feet  on  the  long  and  80  feet  on  the  short  sides,  inside  meas- 

emeut.     It  was  l)uilt  on  the  bed  of  the  river  where  the  water  was 

K)Ut  from  2  to  6  feet  deep  at  low  tide.    As  the  mean  rise  of  tides  in  this 

einity  is  only  3  feet  above  low,  and  seldom  reached  4  feet,  the  great- 

t  depth  of  water  to  provide  against  was  about  6  tD  9  feet.    The  dam 

us  built  by  driving  piles  5  feet  apart  in  two  rows.   Wales  were  secured 

the  piles  near  the  bed  of  the  river  and  near  high  water  mark.    These 

ales  served  as  guides  to  the  sheet-piling,  which  was  made  of  tongued 

id  grooved  3  inch  plank,  30  feet  long.    They  were  driven  about  18  to 

feet  into  the  mud.    Between  the  sheet-piling,  a  distance  of  10  feet, 

\y  puddle  was  dumped,  the  outward  pressure  from  which  was  taken 

•  by  a  system  of  wrought  iron  bolts,  and  pine  ca])s  on  the  tops  of  the 

es.    The  soil  was  found  to  l>e  so  soft  that  after  the  dam  was  pumped 

It  the  rise  and  tall  of  the  tides  caused  it  to  work,  moving  the  dam  iu- 

ird  in  some  places  no  less  than  about  6  feet.    This  motion  of  the  dam 

used  bad  leaks,  and  made  it  necessary  to  provide  a  system  of  lougv- 

linal  and  latera)  hrac'wg,  which  was  held  in  j)lace  with  dif&cv\\ty» 
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The  foundation  piles  of  the  masonry  structure  to  be  built  within  1 
dam  were  driven  to  a  depth  of  about  74  feet  below  the  level  of  low  tit 
At  this  depth  the  points  reached  hard  pan,  so  that  the  frictional  resic 
ance  to  further  penetration  is  largely  re-enforced  by  the  resistance 
this  hard  material.    The  piles  of  the  foundation  are  spaced  at  interva 
of  4  feet  by  3.5  feet.    They  are  cut  off  at  a  level  of  11  feet  and  9  inch*^ 
below  low  tide,  and  capped  with  12-inch  by  12-inch  Greorgia  pine  timbers, 
laid  at  right  angles  and  notched  to  the  piles  and  into  each  other.    On 
top  of  these  cross-timbers  6inch  plank  is  laid  and  spiked  to  them.    For 
a  depth  of  3  feet  below  the  tops  of  the  piles  concrete  is  laid,  forming  a 
solid  mass  around  them.    This  concrete  is  also  packed  in  the  open 
spaces  of  the  grillage.    On  top  of  the  latter  is  laid  three  more  feet  of  con- 
crete.   The  piles  of  the  foundation  were  all  driven  with  a  2,700-pound 
hammer,  delivering  blows  in  rapid  succession,  and  most  of  them  are 
driven  to  a  refusal  of  less  than  one-half  inch,  with  the  hammer  falling 
10  feet.    The  foundation  was  made  of  this  strength  because  of  the  ne- 
cessity of  providing  against  any  settlement  after  the  gates  are  hung. 
Supposing  the  load  to  be  evenly  distributed,  which  will  be  nearly  the 
case,  for  all  practical  purposes  there  will  be  a  weight  of  about  1,400 
pounds  to  the  square  foot  on  the  foundation,  or  10  tons  to  the  pile. 

The  concrete  wa^s  made  of  1  part  of  Portland  cement,  2  of  sand,  3  of 
gravel,  and  4  of  broken  stone,  well  rammed  in  layers  of  about  8  to  12 
inches.  Some  difficulty  was  experienced  in  laying  the  lowest  courses, 
as  the  size  of  the  dam  was  such  that  work  had  to  be  carried  on  in  small 
sections  or  compartments  at  a  time. 

During  the  autumn  and  winter  of  1887  a  causeway  was  built  from  the 
mainland,  near  the  foot  of  Fourteenth  street,  to  the  dam,  the  object  being 
to  cut  off  the  flow  of  water  from  the  Tidal  Reservoir  to  the  Washington 
Channel.  The  embankment  has  not  yet  been  carried  beyond  the  other 
side  of  the  dam,  as  other  work  has  not  reached  that  stage  of  progress  to 
justify  it. 

A  part  of  the  stone  for  the  outlet  has  been  delivered  and  is  stored  at 
Easby's  Point.  During  the  spring  of  1888  a  force  was  kept  busy  in 
strengthening  the  east  side  of  the  dam  and  laying  the  apron  on  the 
southeast  side  of  the  outlet  structure.  It  was  at  first  intended  to  merely 
pave  the  bottom  with  stone,  but  after  the  experience  we  have  had  in 
this  treacherous  soil,  and  in  view  of  the  necessity  of  making  a  founda- 
tion for  the  wing- walls  that  can  not  by  any  possibility  be  shoved  out  of 
place  when  the  earth  is  pacekd  in  behind  it,  it  was  determined  to  make 
this  apron  of  concrete,  resting  on  a  pile  and  grillage  foundation. 

On  section  III.  The  construction  of  embankment  was  continued  on 
the  east  side  of  the  lower  part  of  this  section  of  the  flats.  The  work 
was  done  by  contract,  at  a  cost  of  10  cents  per  cubic  yard.  Two  hun- 
dred and  forty-three  thousand  five  hundred  and  two  cubic  yards  were 
excavated  and  deposited  in  embankment.  The  contract  was  closed 
December  21,  1887. 

A  contract  had  been  made  with  Rittenhouse  Moore  on  the  16th  of 
December,  1886,  for  dredging  400,000  cubic  yards  of  material  from  the 
Washington  Channel  and  depositing  it  on  the  flats  at  a  specified  place. 
The  contract  was  to  have  been  completed  August  27,  1887.  On  that 
date  practically  no  work  had  been  done.  In  view  of  the  fact  that  the 
contractor  had  made  arrangements  to  put  on  a  new  style  of  punning 
machine,  which  it  was  thought  might  be  of  benefit  in  future  operations 
at  this  place,  the  Secretary  of  War  extended  his  contract  until  January 
27,  1888. 

The  machine  is  worked  by  the  direct  action  of  steam  on  the  material 
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idled,  whether  it  be  water,  earth,  or  a  mixtare  of  the  two.  As  ope- 
;d  in  this  work  it  was  used  as  a  lifting-macbiue,  the  material,  after 
Ad  been  raised  to  the  required  height,  was  discharged  into  a  loQg 
odeu  chute,  down  which  it  flowed  under  the  action  of  gravity,  and 
ce  imparted  to  it  as  it  issued  from  the  discharge-pipe.  The  material 
8  dredged  from  the  lower  end  of  the  Washington  Channel,  and  was 
^be  most  favorable  character  for  handling ;  that  is,  it  was  the  softest 
id  of  mud,  which  after  being  dredged  and  discharged  on  the  flats, 
ead  out  to  a  comparatively  flat  su^ace.  The  dredging  was  done  by 
im-sheil  dredges,  the  material  being  dumped  into  scows  and  towed 
the  pump,  which  was  established  near  the  embankment  on  the  Yir- 
ia  side  of  the  flats,  below  Long  Bridge. 

[he  pump  is  a  steel  cylinder  7  feet  diameter  and   about  30  feet 
ig.    This  cylinder  is  set  in  another  cylinder  of  about  2  feet  larger 
meter.    The  space  between  the  two  was  allowed  to  fill  with  water. 
8  suction  and  discharge-pipes  open  into  the  inner  cylinder  and  near 
)  bottom  of  the  latter.    Each  is  provided  with  a  valve,  the  suction 
ening  inward,  the  discharge  outward.    The  pump  being  set  in  a  hole 
out  30  feet  deep,  the  suction-pipe  is  nearly  that  depth  below  the  sur- 
e  of  the  water.    Steam  is  forced  into  the  top  of  the  cylinder  to  any 
sired  pressure,  up  to  the  capacity  of  the  boilers.    This  steam,  press- 
;  on  the  surface  of  the  mud  or  water  within,  causes  the  latter  to  force 
en  the  discharge- valve,  and  the  material  passes  out  the  discharge- 
pe  under  a  pressure  due  to  the  elastic  force  of  the  steam.    Thecylin- 
r  is  now  filled  with  steam.    The  latter  is  cut  off,  and  by  means  of  a 
>wer-bath  from  a  tank  filled  with  cold  water  on  top  of  the  pump,  the 
sam  is  condensed,  a  partial  vacuum  formed,  and  an  inrush  of  mate- 
il  through  the  suction-pipe  takes  place,  filling  the  cylinder  with  mud, 
Ater,  and  any  other  material  overlying  the  mouth  of  the  suction, 
his  is  then  driven  out  as  before,  and  the  operation  continued  in  a  suc- 
ission  of  pulsations  at  intervals  of  about  60  seconds.    The  suction  and 
schar^e  pipes  were  each  36  inches  diameter  in  the  apparatus  used  on 
le  flats,  and  one  stone  weighing  1,300  pounds  was  pumped  through  it 
nd  forced  out  on  the  flats.    At  another  time  an  old  iron  safe  25  by  16  by 
i  inches  was  pumped  out.    The  material  dredged  from  the  channel  was, 
a<i  all  cases,  brought  to  the  pump  and  dump^  immediately  over  the 
action-pipe.    The  discharge-pipe  terminated  in  a  chute,  the  high  end 
f  which  was  28  feet  above  the  line  of  the  water.    The  chute  itself  was 
t  first  made  with  an  inclination  of  1  foot  in  15  feet,  and  a  total  length 
f  180  feet.    It  was  built  of  wood,  and  was  9  feet  wide.    In  order  to 
pread  the  material  out  on  the  flats  to  the  desired  extent  it  was  neces- 
ary  to  build  two  more  chutes,  so  that  the  three  radiated  from  the 
loath  of  the  discharge-pipe  toward  three  different  points  of  the  com- 
»as8.    It  was  found  that  the  mud  flowed  so  well  in  the  flrst  chute  that 
Q  building  the  second  and  third  the  length  was  increased  to  456  feet, 
and  the  inclination  reduced  to  1  foot  in  25  feet.    From  these  three 
chutes  400,000  cubic  yards  of  material  were  discharged,  raising  the 
highest  point  of  the  fill  at  the  end  of  the  chute  only  to  a  height  of  j3 
feet.    Under  favorable  circumstances  the  pump  discharged  about  1,500 
labic  yards  per  hour,  and  comparatively  little  delay  was  ejtperienced 
irom  breakage  of  machinery  after  it  got  fairly  in  operation.    The  ap- 
paratus requires  considerable  steam  to  operate.    This  was  supplied 
torn  three  boilers  located  on  a  platform  built  iiear  the  pump. 

During  the  past  year  there  has  been  excavated  from  the  river's  bed 
and  deposited  on  the  flats  1,192,112  cubic  yards  of  material,  making  the 
^/Otal  thus  far  deposited  on  the  Bats  6,506,166  cubic  yards.    The  outline 
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of  the  eDtire  improvement  has  been  laid  out  and  more  thaa 
work  accomplished  at  a  total  expenditure  of  $1,247,494.90,  h 
half  the  estimated  cost.    The  total  area  reclaimed  from  ovet&i 
dinary  high  tide  is  544  acres.    The  channels  of  the  river  have 
^ned  to  20  feet  at  low  tide  and  widened  to  500  feet. 

SEWER-CANAL  AT  FOOT  OF  SEVENTEENTH  STREET. 

The  attention  of  Congress  has  been  repeatedly  invited  to  tht 
sity  of  doing  something  with  the  sewage  that  empties  into  the' 
-Canal  at  the  foot  of  Seventeenth  street,  N.W.  The  amount  is  ii 
yearly,  and  the  canal  is  not  a  proper  receptacle  for  it.  This  cai 
offensive  nuisance  as  well  as  deleterious  to  health.  Eetaining-w| 
the  sides  are  needed,  and  a  pumping-station  to  drive  the  sewagei 
into  the  river.    The  walls,  it  is  estimated,  would  cost  about  $2H 

LONG  BRIDGE. 

4 

The  improvement  on  the  river-front  having  progressed  to  a  stag^ 
it  is  liable  to  great  damage  by  a  freshet,  and  as  the  damage  to  p 
property  in  the  city  would  probably  be  gi*eater  even  than  that 
work^  I  addressed  the  following  communication  to  the  Chief  < 
gineers.  This  communication  was  forwarded  to  the  Speaker  < 
House  of  Eepresentatives  by  the  Secretary  of  War  (House  Ex 
No.  170,  Fiftieth  Congress,  first  session). 

United  States  Exoinerr  Offici 
Waahingtant  D.  C,  February  11, 

Sir  :  J  have  the  honor  to  submit  the  following  report  in  reference  to  the  pn 
ties  of  damage  to  the  improvementti  on  the  city  front,  and  to  the  city  itse 
high  spring  freshet. 

It  will  be  remembered  that  the  Board  of  Engineers  on  the  improvement 
Potomac  River,  in  their  report  of  February  18.  1882,  recommended  a  plan  of  ii 
ment  based  upon  the  expectation  that  when  the  Washington  Channel  was  cl< 
Long  Bridge  the  cross-section  of  the  Virginia  Channel  at  the  bridge  would 'b( 
fipoudingly  increased  in  order  to  provide  a  discharge  area  sufficient  to  a 
^eshets  without  causiug  a  rise  higher  than  that  which  occurred  at  the  tim< 
freshet  of  1877.  The  fill  above  Long  Bridge  was  put  at  the  grade  of  3  feet  alx 
freshet  line  to  insure  against  ovei'flow. 

The  plan  proposed  by  the  Board  of  Engineers  was  approved  and  adopted  1 
sress.  In  order  to  provide  for  carrying  out  this  project  Congress  has  made 
lowing  appropriations : 

Augusta,  1882 i 

Julys,  1884 

Augusts,  1886 

A  total  of 1, 

Of  this  amount  about  $1,200,000  has  been  expended.  The  work  has  reac 
following  stage  of  progress :  The  Virginia  Channel  between  Easby^s  Point  a 
Long  Bridge  has  been  dredged  to  a  width  of  550  feet  and  a  depth  of  20  feet 
tide.  A  part  of  this  channel,  between  the  Sewer-Canal  and  the  Long  Bri< 
been  further  widened  on  the  northeast  side  to  improve  the  alignment,  facilit 
flow,  and  procure  material  for  filling  the  adjacent  flats.  The  Virginia  Chac 
also  been  widened  and  deepened  immediately  below  the  Long  Bridge  and  a  < 
350  feet  wide  and  20  feet  deep  has  been  dredged  near  Giesboro's  Point.  The  W 
ton  Channel  has  been  dredged  to  a  depth  of  20  feet  from  its  junction  with  the  '. 
Branch  to  the  Long  Bridge,  the  width  bein^  350  feet,  except  for  a  short  c 
where  the  work  is  in  progress.  At  Long  Bridge  the  Washington  Channel  h 
closed  and  the  reservoir  outlet  is  in  process  of  construction.  A  line  of  emba 
with  a  footing  of  riprap  stone  has  been  bnilt  around  the  exterior  limits  of  th 
Area  of  reclamation  and  around  the  margin  of  the  tidal  reservoir.  More  thai 
fourths  of  the  tidal  reservoir  have  been  dredged  to  the  required  depth  of  8 
low  tide.    About  503  t<cres  of  land  have  been  reclaimed  from  overflow  by  o 
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high  tides,  the  height  of  filling  varying  from  6  to  8  feet  ahove  low  tide,  or  3  to  5  feet 
ibove  high  tide. 

The  Board  of  Engineers,  in  the  report  ahove  mentioned,  called  attention  to  Long 
Bridge,  and  stated  as  one  of  the  conditions  which  thoy  '*  regarded  aa  necessary  to  the 
proper  execntion  of  this  plan  ''•••(<  that  the  Long  Bridge  shall  be  rebuilt  at  an 
earlif  period  during  theprogrese  of  the  improvemente^  with  wide  spans,  upon  piers  offering 
tike  least  posHble  resistance  to  the  flow  of  water.*'   The  necessity  for  thia  is  ohvions.    The 
closing  of  the  Washington  Channel  at  Long  Bridge  throws  more  water  into  the  Vir- 
ginia Channel  and  renders  additional  sectional  area  in  that  channel  necessary  to  dis- 
charge freshets.    Bat  this  additional  sectional  area  can  not  he  had  nnder  the  bridge 
or  m  its  immediate  vicinity  without  endangering  the  structure.    The  dredging  above 
and  below  is  thus  rendered  practically  useless  so  far  as  its  value  in  providing  *for 
freshet  discharge  is  concerned.    The  plans  contemplate  a  freshet  sectional  area  uuder 
&e  bridge  of  not  less  than  48,000  square  feet,  this  being  the  area  of  the  combined 
freshet  section  of  the  Washington  and  Virginia  channels  as  they  existed  prior  to  the 
inaiigaration  of  the  present  improvements.    As  a  matter  of  fact,  the  freshet  section 
ander  the  bridge  is  only  38,000  square  feet.    This  is  nearly  2*2  per  cent,  less  than  is 
required  for  the  discharge  of  a  freshet  equal  in  height  to  that  of  1877 ;  but  the  full 
benefit  of  even  this  section  is  not  available  for  freshet  discharge.    The  piers,  being 
oblique  to  the  freshet  current,  retard  the  flow  still  more.    This  arises  from  the  fact 
tiiat  the  freshet  current  and  the  normal  currents  are  not  parallel.    The  bridge  is  built 
to  best  accommodate  the  latter.    Moreover,  the  piers  are  built  on  pile  and  grillage 
/bundations,  protected  by  an  enrookment  of  loose  stones  forming  mounds.    These 
mounds  retard  the  flow  as  would  a  submerged  dam.  « 

At  a  distance  of  2,000  feet  above  the  bridge  the  freshet  sectional  area  is  S8,000 
square  feet.  At  a  distance  of  300  feet  below  the  bridge,  the  freshet  sectional  area  is 
51,000  square  feet. 

Heretofore  the  dredging  has,  in  a  great  measure,  been  done  in  aid  of  commerce,  and 
at  places  where  material  was  most  needed  for  filling  the  flats.  The  matter  of  provid- 
ing cross-sectional  area  for  freshet  discharge  will  now  become  the  important  consider- 
ation. No  practical  ^ood  can  be  accomplished,  however,  by  dredging,  while  Long 
Bridge  remains  as  it  is,  with  a  freshet  cross-section  of  only  38,000  square  feet* 

Freshets  occur  at  irregular  and  unknown  intervals.  Their  visitations  have  not 
been  frequent  in  the  last  few  years,  but  on  that  account  we  may  expect  their  destructive 
effects  to  be  greater.  They  are  sure  to  come,  however,  at  longer  or  shorter  intervals. 
Ordinary  prudence  dictates  the  necessity  of  taking  measures  to  redace  their  damaging 
effects  to  a  minimum. 

The  work  on  the  river  front  has  now  reached  its  critical  state.  The  fill  above  the 
bridge  in  many  places  has  not  reached  a  height  beyond  that  of  an  ordinary  freshet. 
It  has  not  had  time  to  consolidate,  and  it  is  not  sufficiently  protected.  A  freshet  like 
that  of  1870, 1877,  or  1881,  would  cause  immense  damage.  The  contracted  section  at 
Lon^  Bridge  would  hold  back  the  waters  above  until  they  would  sweep  across  the 
partially-filled  flats,  carrying  away  the  material  that  has  been  deposited  there.  A 
large  amount  of  it  would  be  deposited  again  in  the  Washington  Channel,  from  which 
it  would  have  to  be  removed  by  dredging.  It  is  not  improbable  that  the  Washing- 
ton Channel  would  be  filled  up  to  such  an  extent  as  to  render  it  practically  useless  to 
vessels  of  over  10  or  12  feet  .draught. 

In  case  the  improvements  on  the  river  front  were  completed,  and  Long  Bridge  re- 
main as  it  is,  there  would  still  be  great  danger  from  f^shets.  It  is  leaving  too  much 
to  chance  to  make  no  provision  for  such  a  contingency,  and  the  board  that  proposed 
the  plan  of  improvement  had  no  idea  of  so  leaving  it. 

If  a  freshet  should  occur  after  a  very  cold  winter,  and  before  the  ice  above  Long 
Bridge  is  broken,  even  though  the  freshet  be  of  no  great  magnitude,  there  is  great 
danger  of  a  gorge  forming  at  the  bridge,  which  would  be  attended  with  the  same  or 
more  disastrous  results. 

Besides  the  damage  to  the  works  of  the  (government,  there  are  private  interests  that 
▼oold  not  escape.  The  effects  of  the  freshet  and  ice  gorge  of  1881  must  be  still  remem- 
bered by  many  who  suffered  from  it.  That  freshet  was  of  less  magnitude  than  that 
of  1877,  but  the  damage  to  private  property  was  greater.  Ordinary  business  was  in 
many  places  suspended,  cellars  flooded,  property  damaged,  and  great  loss  sustained. 
A  similar  inundation  would  doubtless  be  more  disastrous,  as  business  has  vastly  in- 
ereased  and  property  enhanced  in  value.  This  subject  is  of  such  vital  importance, 
not  only  to  the  work  of  the  Government  on  the  river  front,  but  to  the  city  itself,  that 
I  fiMl  it  my  duty  to  call  special  attention  to  the  matter. 

In  order  to  secure  the  work  already  done  and  provide,  as  far  as  practicable,  against 
ike  danger  of  fivshets.  it  is  necessary — 

First.  That  the  work  on  the  sections  aboye  the  Long  Bridge  be  completed  at  as  early 
a  day  as  nracticable ;  that  the  work  be  not  wholly  lorbidden  by  law  until  the  ques- 
lioiw  of  title  be  fletded  in  the  courts,  as  is  now  the  case.  The  courts  are  proverbially 
ilow  in  sooh  mattersi,  and 't  may  be  years  before  a  settlement  is  reached. 
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Authority  of  law  shoald  be  given  to  do  snch  work  as  may  be  needful  to  secure  and 
protect  that  already  done,  witnoat  waiting  for  the  settlement  of  qaestions  of  title.  As 
the  law  now  standH,  no  work  at  all  can  be  done  on  portions  where  questions  of  title  are 
raised)  not  leven  snch  work  as  is  needed  to  save  it  from  damage  or  destruction. 

Second.  Long  Bridge  shoald  be  rebuilt  at  once  with  longer  spans.  At  the  same 
time  the  seotiona]  area  of  the  Virginia  Channel  should  be  increased  wherever  neces- 
sary to  facilitate  the  discharge  of  freshets. 

With  the  necessary  protective  work  done  on  that  portion  of  the  flats  above  LfOng 
Bridge,  and  the  lalter  rebuilt  as  it  shoald  be,  freshets  here  will  not  rise  as  high  as 
they  have  formerly.  Consequently  there  will  then  be  less  danger  also  of  water  backing 
up* in  the  sewers  from  the  river,  into  which  they  discharge. 

By  the  act  of  Congress  approved  June  21,  1670,  the  Baltimore  and  Potomac  Rail- 
road was  permitted  to  nse  the  Long  Bridge,  on  condition  that  the  bridge  shoald  be 
maintained  and  kept  open  for  public  travel.  The  right  to  repeal  ot  amend  this  act 
was,  however,  reserved  by  Congress.  The  question  as  to  whether  the  railroad  com- 
pany or  the  United  States  should  rebuild  the  bridge,  or  whether  the  cost  should  be 
borne  by  both,  is  one  for  Congress  to  decide.  I  merely  call  attention  to  the  fact  that 
the  bridge  must  be  rebuilt  if  the  dangers  of  a  freshet  and  an  ice-gorge  are  to  be  avoided. 
We  have  not  had  any  high  freshets  since  1881,  and  the  city  and  the  work  have  thus 
far  fortunately  escaped,  but  this  immunity  has  been  due  largely  to  the  fact  that  the 
ice  has  thawed  and  broken  up  gradually. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
<  Lieut.  Col,  of  Engineen. 

The  Chief  of  Engineers,  U.  S.  A. 

On  March  19, 1888,  the  Chief  of  Engineers  referred  to  me  for  report 
a  letter  from  Mr.  G.  B.  Boberts,  president  Pennsylvania  Railroad  Com- 
pany, addressed  to  the  Secretary  of  War,  asking  certain  changes  in  the 
plans  of  the  improvement  on  the  river  front. 

The  letter  is  as  follows: 

Pennsylvania  Railroad  Company, 

Office  of  the  President, 
Philadelphia,  March  15,  1888, 

My  Dear  Sir  :  When  last  in  Washington  my  attention  was  called  hy  the  officers  of 
our  company  to  the  work  that  the  Government  was  constmcting  just  above  the  Lons 
Bridge  over  the  Potomao  River,  they  heiifg  of  the  impression  that  the  work  as  projected 
would  result  in  serious  danger  to  the  bridge  or  else  be  attended  with  a  large  expend- 
iture on  the  part  of  the  Gk)vernment  to  protect  the  |>iers  properly.  In  this  I  spe- 
cially  refer  to  the  flushing  of  the  channel  of  the  river  by  means  of  opening  the  flood- 
gates from  the  basin  now  being  constructed  for  this  purpose. 

To  inform  myself  in  reterence  to  this  matter  I  called  upon  Colonel  Hains,  who 
kindly  showed  me  the  plans  of  the  work,  which  seemed  to  corroborate  fully  the  state- 
ments made  by  our  officers. 

•  I  take  this  opportunity  of  calling  your  early  attention  to  this  matter,  believing 
that  some  reasonable  changes  can  be  made  in  the  plans  of  this  work  that  will  secure 
to  the  Government  the  object  they  desire  to  attain,  and  at  the  same  time  not  seriously 
endanger  the  piers  of  the  present  bridge,  or  render  necessary  the  large  expenditure  of 
snoney  in  its  reconstruction. 

If,  upon  examination  of  this  matter,  you  think  it  advisable  we  wiU  be  glad  to  direct 
the  proper  officer  of  our  company  to  confer  with  snch  officer  of  the  Government  whom 
yon  may  name. 

Very  truly,  yours, 

O.  B.  Roberts, 

President. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

On  March  29, 1888, 1  reported  to  the  Chief  of  Engineers  as  follows  : 

In  response  to  the  letter  of  the  president  of  the  Pennsylvania  Railroad  Company, 
Mr.  G.  B.  Roberts,  touching  the  necessity  of  modifying  the  plans  for  the  improvement 
on  the  river  front  so  as  not  to  endanger  the  piers  of  Long  Bridge,  which  letter  was 
referred  to  me  for  report,  I  have  to  say :  That  the  plans  of  the  improvement  on  the 
riverfront  contemplate  the  closing  of  the  Washington  Channel  near  Long  Bridee; 
that  in  order  to  purify  the  waters  of  this  channel,  which  otherwise  would  probably 
become  offensive,  it  is  proposed  to  constmct  a  tidal  reservoir  of  about  110  acres  within 
the  area  of  the  improvement,  betwee:i  Long  Bridge  and  the  Sewer  Canal ;  to  take 
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-.18  reservoir,  by  means  of  inlet  gates,  the  clear  waters  of  the  Virginia  Channel 
g  flood  tide,  and  then  to  discharge  this  water,  by  means  of  outlet  gates,  into  the 
mgton  Channel  on  the  ebb  t  ide.  It  is  not  designed  to  flush  the  Washington  Chan- 
n  the  sense  usually  understood  by  that  term.  The  object  is  puritication,  not 
'DC.  The  plans,  as  designed  and  partially  execnted,  pi-ovide  for  the  erection  of 
atlet  for  the  reservoir  at  about  ife  feet  from  the  bridge  on  the  up-stream  side. 
il  discharge  about  15,000,000  cubic  feet  of  water  on  each  ebb  tide.  This  volume 
ter  will  paas  under  a  part  of  Long  Bridge  that  spans  the  Washington  Channel, 
jetween  the  piers  which  the  president  of  the  railroad  company  thinks  will  be  in 
r.  The  clear  space  between  these  piers  is  133  feet.  The  average  depth  between 
is  to  be  about  10  feet,  which  would  give  a  cross-section  of  1,330  square  feet, 
ebb  tide  lasts  about  six  and  one  half  hours.  The  maximum  rate  of  discharge 
I  be  at  about  half  tide,  and  under  some  circumstances  might  be  nearly  5,000,000 
feet  x>er  hour.  This  would  give  a  mean  velocity  of  discharge  between  the  piers 
oat  1  foot  per  second,  a  velocity  not  great  enough  to  do  any  damage.  Under 
ary  circumstances,  and  for  the  greater  part  of  the  time,  the  yelocity  would  be 
.  less.  So  far,  therefore,  as  danger  to  the  piers  is  concerned,  there  need  be  no 
.'  for  alarm.  The  piers,  however,  will  form  an  obstruction  to  the  free  flow  of  the 
r  discharged  from  the  reservoir,  and  it  would  bo  a  great  improvement  to  rebuild 
portion  of  the  bridge.  The  trainins-walls  from  the  outlet,  and  the  filling  behind 
,  will  reduce  the  length  of  the  bridge  from  703  feet,  its  present  length,  to  about 
eet,  and  will  eflect  a  great  saving  to  the  railroad  company  in  annual  cost  of 
tenance. 

retofore  there  has  been  maintained  a  draw  that  will  not  be  necessary  in  the 
e.  This  will'eilect  a  further  saving.  In  view  of  the  reduced  cost  of  maintaining 
•ridge  and  the  advantages  of  its  recTuced  length,  both  due  to  the  improvements 
g  made  by  the  Government,  it  is  still  hoped  the  railroad  company  will,  in  its  own 
^st,  build  a  more  sightly  and  substantial  structure,  one  that  will  not  obstruct 
ow  of  water  from  the  reservoir  outlet,  and  that  will  aflbrd  better  facilities  for  all 
jse  it. 

iclose  herewith  a  tracing,  which  shows  the  positions  of  the  bridge,  the  reservoir 
t,  and  the  retaining-waUs.  The  latter  will  have  to  be  built  b^  the  Government 
protection  to  its  own  work.  It  would  add  comparatively  little  to  the  cost  to 
Qgthen  these  walls  at  the  place  where  the  bridge  will  cross,  forming  suitable  abnt- 
ts  for  a  new  bridge.  It  would  perhaps  be  of  muttial  benefit  to  the  Government 
the  railroad  company  to  have  this  matter  made  the  subject  of  a  conference  be- 
jn  the  proper  railroad' officials  and  the  United  States. 

inclose,  in  addition  to  the  tracing  referred  to,  a  blue  print  showing  the  present 
e  of  the  work  on  the  river  front. 

a  accordance  with  the  suggestion  contaiued  in  my  letter  a  conference 
»  arranged  with  Mr.  J.  N,  Du  Barrj',  third  vice-president  of  the 
nsylvania  Railroad  Company,  which  conference  took  place  on  May 
S8S.    Various  plans  were  discussed  as  to  the  best  manner  of  carry- 
out  the  improvement  of  the  river  front  in  the  immediate  vicinity  of 
ag  Bridge,  but  no  definite  one  was  agreed  upon.    The  conference 
led  with  the  uuderstanding  that  I  was  to  give  further  consider- 
m  and  study  to  certain  plans  suggested  by  Mr.  Du  Barry,  and  then 
were  to  have  another  conference, 
n  May  25, 1888, 1  received  from  Mr.  Du  Barry  a  letter,  as  follows : 

The  Pennsylvania  Railroad  Company, 

Office  of  the  Third  Vice-President, 

Philadelphia,  May  24,  1883. 

olonel:  I  beg  to  call  your  attention  to  our  late  interview.    My  understanding 

tiat  you  would  consider  the  subject  and  let  me  hear  from  you. 

lie  suggestions  that  I  made  were  as  follows : 

I)  That  you  should  erect  a  pier  in  the  center  between  the  present  railroad  piers, 

us  to  enable  the  placing  of  girder  bridges  upon  the  same,  being  more  seemly  than 

irough  truss  bridge,  and  that  you  would  arrange  your  side-walls  to  bring  them  to 

present  railroad  piers. 
^)  That  if  it  was  impossible  to  make  the  present  piers  form  part  of  the  side-walls 

k  you  would  adjust  the  walls  to  make  them  at  right  angles  to  the  bridge  and  con- 
ict  them  of  dimensions  and  plan  suitable  for  abutments  of  a  railroad  bridge,  with 

center  pier  as  in  No.  1,  and  that  we  would  erect  a  plate-girder  bridge,  if  the  span:^ 
re  not  too  long. 

ENa  88 50 
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You  will  recollect  that  I  stated  that  to  span  the  long  space  between  the  walls,  ^um 
planned,  would  require  an  expensive  structure,  not  warranted,  and  one  we  would  nc^^ 
undertake  to  build. 
I  would  be  glad  to  hear  from  you  on  this  subject. 
Yours,  truly, 

J.  N.  Dr  Barry, 
Third  rice-Preddent. 
Lieut.  Col.  P.  C.  Hains, 

U,  S.  Engineers.       , 

To  which  1  replied  as  follows : 

May  25,  1888. 

Replying  to  your  letter  of  the  24th  instant,  I  have  to  say  that  my  understandings 
was  that  after  I  h^d  considered  the  subject  we  were  to  have  another  conference, 
and  when  I  telegraphed  you  on  the  Slst,  endeavoring  to  arrange  a  conference  on  last 
Wednesday  or  Thursday  in  regard  to  the  Eastern  Branch  Bridge  I  expected  to*bring 
up  the  subject  of  Long  Bridge. 

I  have  carefully  thought  over  the  suggestions  made,  and  regret  that  I  can  not  ac- 
cede to  them.  I  am  not  willing  to  recommend  the  adoption  of  any  plan  that  would 
put  a  pier  in  the  middle  of  the  water-way,  neither  am  I  willing  to  change  the  direc- 
tion of  the  training-walls  so  that  the  existing  piers  of  the  bridge  shall  form  a  part  of 
the  walls.  The  proper  area  of  water-way  has  been  carefully  studied,  and  I  see  no 
good  reaaon  for  changing  the  plans  to  that  extent. 

I  would  be  willing,  however,  to  change  the  direction  of  th^  walls,  where  they  pass 
under  the  bridge,  so  that  they  will  be  parallel  to  each  other  and  peri)endicular  to  the 
axis  of  the  bridge,  provided  the  railroad  company  would  bear  its  just  and  fair  pro- 
portion of  the  cost  of  making  the  change. 

That  part  of  the  walls  that  would  come  under  the  bridge  could  be  made  use  of  as 
abutments,  the  existing  piers  to  be  taken  out. 

On  May  31 1  received  the  following  letter  from  Mr.  Roberts,  presi- 
dent of  the  Pennsylvania  Railroad  Company : 

Pennsylvania  Railroad  Company, 

Office  of  the  President, 

Philadtlpfiiay  May  29. 1888. 

Colonel  :  I  am  in  receipt  of  your  favor  of  the  25th  instant  to  Vice-President  Do 
Barry,  and  in  reply  to  that  portion  referring  to  the  Long  Bridge,  beg  to  say  that 
we  regret  that  you  do  not  appi*ove  of  our  suggestions  in  relation  to  the  plan  for  ita 
alteration,  which  may  be  made  necessary  by  reason  of  the  construction  of  the  water- 
way of  your  Government  work. 

We  beg  leave  now  to  say  to  you  that  we  can  not  permit  any  interference  with  or 
changes  in  the  present  bridge  whatever  until  such  time  as  you  prepare  plan  to  be 
submitted  to  us  as  will  meet  our  approval,  and  will  then  provide  the  means  to  make 
such  alterations. 

Very  truly,  yours, 

G.  B.  Roberts, 

President. 
Lieut.  Col.  Peter  C.  Hains, 

United  States  Engineers. 

As  stated  in  my  letter  to  the  Chief  of  Engineers  of  March  29,  the  object 
of  the  reservoir  outlet  is  to  supply  pure  water  at  the  head  of  the  Wash- 
ington Channel  in  order  to  prevent  it  from  becoming  stagnant,  as  it 
would  if  no  means  were  provided  to  discharge  fresh  water  into  it  at  the 
head.  The  plans  of  the  Board  of  Engineers  of  1881  expressly  provided 
for  this  contrivance,  and  Congress  by  its  own  action  approved  these 
plans.  In  the  practical  execution  of  them  we  find  the  piers  of  Long 
Bridge  an  obstruction,  and  the  object  of  the  conference  was  to  see  if 
some  agreement  with  the  railroad  company  could  be  reached  by  which 
the  work  in  this  vicinity  could  be  carried  on  to  completion  without  bring- 
ing on  a  conflict  of  interests  between  the  Uurted  States  Government 
and  the  company  refen'ed  to. 

It  will  be  observed  that  the  Baltimore  and  Potomac  Railroad  Company 
own  and  control  the  Long  Bridge.    It  was  presented  to  the  said  company 
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..«e  gift  by  the  United  States  on  condition  that  it  be  maintained  as 
le  bridge  for  public  use,  an^  that  draws  shall  be  maintained  so  as 
to  impede  the  free  navigation  of  the  Potomac  Eiver,  the  Govem- 
;  reserving  the  right  to  take  it  back  again  should  it  so  desire.  (See 
pproved  June  21,  1870.) 

lat  portion  of  the  Long  Bridge  that  spans  the  Washington  Channel 
>oat  750  feet  long.    It  consists  of  five  through  spans  and  two  draw- 
is,  which  can  be  opened  for  vessels  to  pass  through.    The  bridge  is 
t  of  wood,  resting  on  stone  piers,  which  piers  rest  on  pile  and  grillage 
idations.    When  the  improvement  of  the  river  front  has  been  car- 
I  to  completion,  or  nearly  so,  there  will  be  no  need  of  a  bridge  750 
in  length  over  the  Washington  Channel.    It  will  only  be  neces- 
r  to  have  the  narrowed  writer- way  bridged  by  a  single  span  of  170 
in  length  and  the  draw,  which  has  been  maintained  for  the  passage 
ressels,  will  be  no  longer  needed.    Under  the  circumstances,  the 
road  company  will  be  benefited  to  the  extent  of  reducing  its  bridge 
,50  feet  with  five  through  spans  and  a  draw  to  a  bridge  170  feet  in 
igth  without  a  draw.    This  will  be  a  great  advantage  to  the  railroad 
pany,  and  it  does  not  seem  unreasonable  to  require  that  company 
uild  such  a  structure  as  will  not  impair  the  utility  of  the  work  done 
he  Government.    I  would  therefore  suggest  that  Congress  be  asked 
nact  a  law  that  will  require  the  Baltimore  and  Potomac  Eailroad 
upany  at  the  proper  time,  to  be  determined  by  the  Secretary  of  War, 
mild  such  a  structure  as  would  conform  to  the  new  conditions.    A 
u  of  bridge  that  would  meet  these  new  conditions  could  best  be 
ermined  by  a  board  of  officers,  to  be  convened  for  that  purpose. 

»nnt  expended  on  the  improvement  up  to  and  including  Juiie  30, 

38... 11,247.494.90 

•nnt  required  to  complete  the  improvement 1, 141,365.00 

taal  cost  of  preserviag  and  maintaining  (estimated) 5, 000. 00 

^he  amount  of  commerce  when  the  improvement  began  was  about 
same  as  it  is  now.    It  is  not  known  that  the  improvement  has  had 
f  effect  on  the  rates  of  freight  or  insurance,  nor  upon  the  rates  of 
upeting  routes  of  transportation. 

The  prospective  advantages  to  commerce  are  those  arising  from  the 
!t  that  vessels  of  heavier  draught  can  now  reach  Washington  than 
merly.  The  benefits  to  the  community  are  rather  of  a  sanitary  nat- 
t.  From  a  sanitary  point  of  view  the  advantages  thus  far  have  been 
?at  and  will  be  greater  as  the  work  advances  toward  completion, 
ben  completed  according  to  the  approved  plans,  the  dangers  from 
^hets  and  ice-gorges  will  be  lessened. 

'Washington  City  is  in  the  collection  district  of  Georgetown,  D.  C. ;  nearest  light- 
ise,  Jones'  Point,  Va. 

Money  statement 

ly  1,  1887,  amount  available $250,361.60 

'y  1,  1888,  amount  expended  during  fiscal  year,  ex- 

lusive  of  liabilities  outstanding  July  1, 1887 $222, 856. 50 

y  1, 1^8,  outstanding  liabilities 1,970. 40 

y  1, 1?J88,  amount  covered  by  existing  contracts 2, 410. 00 

227, 236. 90 

ly  1,  1^8,  balance  available 23,124.70 

lonntappropriatedby  act  of  August  11,  ia?S 300,000.00 

jount  available  for  fiscal  year  ending  June  30,  1889 3*23, 124. 70 


^Mst^t. 


.^. 


788        REPORT   OF    THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


'Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1890 ^T 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


,141,3b;. 
600,000. 


Abstract  of  proposaU  far  materiaU  for  reservoir  outUts  Potomac  Eiver  improvenu; 
opened  Thursday,  February  23,  1888,  at  Washingtonj  D.  C,  by  Lieut.  Col.  Peter 
HainSf  Corps  of  Engineers. 


FOR  PILES. 


No. 

Name  and  address  of  bidders. 

200—56  to  60  feet 
long,  12,000  lin- 
ear feet. 

200-60  to  65  feet 
long.  13,000  lin- 
ear feet. 

200-65  to  70  feet 
long  14,000  lin- 
ear feet. 

TotaL 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amonnt. 

1 
2 
8 

1 

Cents. 
Clias.  S.  Beebe.  Baltimore,  Md .          7 
L. A. Clarke.  Occoqiian.Ya...j        14f 
Breen  Sc  Feely,  Alexandria,  Ta        12 

$840 
1,755 
1,440 

Cent*. 

7 

IH 
12 

$910.00 
1,901.25 
1,560.00 

Cent*. 
7 

HI 
12 

$980.00 
2,047.50 
1,680.00 

$2,730.00 
5,  703-  75 
4.680.00 

FOR  LUMBER. 


No. 

Name  and  address  of  bidder. 

1 
18,432  feet,  B.M. 

Price. 

1 

Amonnt 

4 

Thomas  W.  Smith.  TVashinirton.  D.  C 

PerM. 

^34.50 

$635.90 

FOR  SAND. 


No. 


3 
5 
6 
7 
10 


600  cubic  yards. 


Name  and  address  of  bidders. 


Price.  I  Amount. 


Breen  &  Feely,  Alexandria,  Ya 

E.  E.  Barrough,  "Washington,  D.  C. . 

R.  M.  Miller,  Washington,  D.  C 

J.  £.  McCracken,  Washington,  D.  C 
G.  B.  Clark,  Washington,  D.  C 


$720. 00 
450.00 
588.00 
594.00 
900.00 


*  Or  80  cents  if  unloaded  in  twenty-four  hours,  with  $3  per  day  demurrage  If  detained  longer. 

FOR  PEBBLES. 


No. 


Name  and  address  of  bidders. 


3 
5 
6 
7 


Breen  &  Feely,  Alexandria,  Va 

E.  E.  Burrough,  Washington,  D.  C. 

R.  M.  MiHer,  Washington,  D.  C 

J.  E.  McCracken,  Washington,  D.  C. 


600  cubic  yards. 


Price. 


$L60 
1.20 
1.74 

■•1.25 


Amount. 


$1, 080. 00 

720.00 

1,  044. 00 

760.00 


*  Or  $1. 15  if  unloaded  in  twenty-four  hours,  with  $3  per  day  demurrage  if  detained  longer. 
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ProposaU  for  materials  for  reservoir  outlets  Potomac  Piver,  etc. — Coutiuued. 

FOR  BROKEX  STONE. 


No. 


Name  and  address  of  bidders. 


8 

9 

10 


800  cubic  jards. 


D.  L.  Sboemaker,  Washington,  D.  C •11.55 

H.  P.  Gilbert,  Washington.  D.  C I     H.75 

G.  B.  Clark,  Washington,  I>.  C 2.70 


$1, 240. 00 
1, 400. 00 
2, 160.  00 


*  Or  11.40  if  GtoTemment  assame  responsibility  for  care  of  vessel  while  awaiting  discharge. 
t  Or  $1.45  if  Goremment  supply  scows  for  transportation  of  material. 

Contracts  entered  into  March  3,  1883,  with  Charles  S.  Bee  be  for  piles,  Thomas  W. 
Smith  for  lamher,  £.  £.  Buirongh  for  saud  and  pehhles,  D.  L.  Shoemaker  for  hroken 
etooe. 

Abstract  of  contracts  for  improving  Potomac  Eivtr  in  the  vicinity  of  TTashingtonj  D,  C,  in 

force  during  the  fiscal  ending  June  30,  188-3. 


Kg. 


'1 

•3 
-5 


0 


11 
-12 


Names  and  addresses  of  contractors. 


Benson  &  McNee.  San  Francisco,  Cal. . 

Frank  C.  Somers,  Philadelphia,  Pa 

Henry  Wilson,  Washington,  D.  C 


Date  of  con- 
tract. 


Benson  &  McXee,  San  Francisco,  Cal. . . 
Rittenhouse  Moore,  Mobile,  Ala 

John  Miller,  Washington,  D.  C 

Kolan  &  Son,  New  Tork.N.  Y 

John  £L  McNee,  WaBhiugton,  D.  C 

Thomas  W.  Smith,  Washington,  D.  C .. . 

D.  L.  Shoemaker,  Washington,  D.  C 


£.  £.  Burroughs,  Washington,  D.  C . 
Charles  S.  Beebe,  Baltimore,  Md. . . 


Sept 

Oct. 

Nov. 
Nov. 
Dec. 

Mar. 

Mar, 
July 
Mar. 

Mar. 

Mar. 

Mar. 


29,1884 

18,1886 

10, 1886 
13, 1886 

16. 1886 

16,1887 

19. 1887 
11,1887 

3.1888 

3,1888 

3.1888 
3,1888 


Subject  of  con- 
tract. 


Dredging 

— do I 

.y..do 

....do 

....do ■ 

CSand 

{Pebbles 

Masonry 

Dredging 

Lumber 

Broken  stone  < 

CSand 

)Pebbles 

Files 


Price. 


15.45  cents  per  cu.  vd. 
10|  cents  per  cu.  ydf. 
22.9  cents  per  cu.  vd. 
10cent9percu.ya. 
15  cents  i>er  cu.  yd. 
13  cents  per  cu.  yd. 
74  cents  per  cu.  yd. 
$L  24  per  cu.  yd. 


15  cents  per  cu.  yd. 
$34.  50  per  1,000  ft  B. 
$1.55  per  cu.  yd. 
$1.40  per  cu.  yd. 
75  cents  per  cu.  yd. 
$1.20  per  cu.  yd. 
7  cents  per  linear  ft 


M. 


'  Completed. 

rFfHCticailyno  work  was  done  and  the  contract  expired  by  limitation  November  15, 1887. 

COMMERCIAL  STATISTICS. 

Value  of  receipts  and  shipments  during  the  year  ending  December  31, 

1887 $6,558,378 

Number  of  vessels  of  various  classes  arriving  and  departing  during  the  year 
endmg  December  31,  1687  : 

Steamers  drawing  from  5  to  15  feet 970 

Vessels  drawing  from  10  to  18  feet 573 

Vessels  drawing  from  4  to  10  feet 2, 149 

Barges  dlrawing  from  4  to  10  feet 993 

Ferry  and  local  passenger  steamers  are  not  included  in  the  above. 


J  2. 

'UBCHASE  AND  RECONSTRUCTION  OF  THE  AQUEDUCT  BRIDGE,  GEORGE- 
TOWN, .DISTRICT  OF  COLUMBIA. 

This  work  was  provided  for  by  the  act  of  Congress  approved  June  21, 
886,  which  appropriated  $240,000  to  be  expended  in  the  purchase  of 
he  Aqueduct  Bridge  and  its  approaches,  and  the  reconstruction  on  the 
existing  piers  of  a  free  bridge,  under  such  regulations  as  the  Secretary 
>f  War  may  prescribe. 
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The  second  section  of  this  act  provided  for  the  construction  of  a  su 
stantial  iron  and  masonry  bridge  at  the  Three  Sisters,  above  Georg 
town,  in  the  District  of  Columbia,  if  the  provisions  of  the  act  authoriz- 
ing the  purchase  of  the  Aqueduct  Bridge  should  not  be  fully  execute 
within  six  months  from  the  passage  of  the  act. 

The  deed  to  the  Aqueduct  Bridge  having  been  executed,  the  title  of 
the  same  approved  by  the  Attorney-General,  and  the  first  payment  of 
the  purchase  money  made  within  the  specified  time,  the  reconstruc- 
tion of  the  bridge  became  authorized,  and  this  work  was  assigned  to 
my  charge  December  22, 1686. 

PURCHASE   OF  AQUEDUCT  BRIDGE. 

At  the  date  of  my  last  annual  report  there  remained  $15,000  of  the 
purchase  money  unpaid.  This  w«s  one  of  several  sums  retained  by 
the  United  States  to  await  settlement  of  claims,  etc.,  which  affected  the 
title  to  the  bridge,  and  was  held  awaiting  ajdustment  of  a  claim  of  the 
District  of  Columbia  for  unpaid  taxes  The  case,  which  had  been  in  the 
courts,  was  made  the  subject  of  compromise,  and  on  J^ovember  16, 1887, 
I  was  Qrdered  to  pay  $10,000  to  the  Alexandria  Canal  Bailroad  and 
Bridge  Company,  and  $5,000  to  the  collector  of  taxes  of  the  District  of 
Columbia.  This  was  done,  and  completed  the  payments  on  account  of 
the  purchase  of  the  bridge. 

The  deed  conveying  the  bridge,  pier^»,  and  south  approach  to  the 
United  States  was,  at  the  ^ate  of  my  last  annual  report,  in  possession 
of  the  county  clerk  at  Alexandria.  Va.,  where  it  had  been  sent  for  rec- 
ord. Tne  clerk  refused  to  return  the  deed  uirtil  a  tax  of  $125,  levied 
upou  the  transfer  of  the  property  by  the  State  of  Virginia,  was  paid. 
This  I  had  declined  to  do,  and  the  matter  had  been  submitted  to  the 
Attornej^  General.  The  Attorney-General  deciding  that  the  Govern- 
ment should  pay  the  tax,  it  was  paid  on  October  27, 1887,  and  the  deed 
returned.    It  is  now  in  this  office. 

CONDEMNATION  OF  NORTH  ABUTMENT. 

In  December,  1887,  proceedings  were  commenced  by  the  district  at- 
torney in  the  supremo  court  of  the  District  of  Columbia  having  in  view 
the  condemnation  of  the  north  abutment.  The  commission  appointed 
by  the  court  to  determine  what  amount  should  be  paid  by  the  United 
States  named  a  sum  thought  to  be  largely  in  excess  of  the  i)roper 
amount,  and  steps  have  been  taken  to  have  the  assessment  set  aside 
and  a  new  one  made. 

RECONSTRUCTION. 

In  accordance  with  the  recommendations  of  the  Board  of  Engineers 
convened  by  Special  Orders  !No.  11,  dated  Headquarters  Corps  of  JEngi- 
neers,  January  19,  1887,  proposals  were  invited  by  public  advertise- 
ment dated  February  3,  1887,  for  an  iron  bridge  upon  the  existing 
piers  and  abutments,  to  have  a  clear  width  of  roadway  of  24  feet  and 
two  sidewalks  each  6  feet  wide. 

Bids  having  been  received  and  opened  March  7, 1887,  an  examination 
of  the  plans  submitted  resulted  in  the  acceptance  of  the  proposals  of 
the  Mount  Vernon  Bridge  Company,  of  Mount  Vernon,  Ohio,  for  the 
reconstruction  of  the  bridge  proper,  and  of  Breen  &  Feely,  of  Alexan- 
dria, Va.,  for  the  southern  approach  embankment.  Contracts  in  ac- 
cordance with  these  proposals  were  entered  into  under  date  of  March 
21, 1887. 

The  general  features  of  the  reconstructed  bridge  under  these  con- 
tracts embraced  an  abutment  on  the  south  side  of  Bridge  street,  in 
OeorgetowUjSo  placed  as  to  allow  a  clear  \v\v\t\i  oi  ^it  \^2i^\.  ^  l^ifc^i  \i^-  ^ 
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een  it  and  the  edge  of  the  Chesapeake  and  Ohio  Canal;  a  through 

ass  span  over  the  canal  164  feet  long  from  center  to  center  of  end 

ns,  with  a  clear  head-room  of  14  feet  above  the  level  of  the  water  in 

e  canal,  the  south  end  of  this  span  resting  upon  a  pier  (designated  as 

^  ier  A)  built  upon  the  masonry  of  the  north  abutment ;  three  towers- 

of  iron  trestle  resting  upon  the  northern  abutment;  nine  deck  truss 

"lans,  each  114  feet  long  from  center  to  center  of  end  pins,  extending 

om  the  north  abutment  over  the  river  piers  to  the  south  abutment^ 

a  retaining- wall  on  the  south  abutment,  and  south  of  this  wall  an 

earthen  embankment  approach,  36  feet  wide  on  top,  with  side  slopes  of 

1  to  1,  paved  with  stone  for  the  firsi  400  feet  of  its  length  and  with 

natural  earth  slope  of  IJ  to  1  south  of  that  point. 

The  level  of  the  tops  of  the  coping  on  the  river  piers  is  30  feet  above 

mean  low  tide,  and  the  level  of  the  grade  of  the  roadway  is  65.3  feet 

above  mean  low  tide.    The  through  span  trusses  are  26  feet  7  inches 

from  center  to  center,  the  sidewalks  being  outside  the  trusses.    Each 

truss  is  27  feet  6  inches  deep,  and  is  divided  into  eight  panels  of  20  feet 

inches  each.    The  deck  trusses  are  23  feet  7  inches  apart  from  center 

center,  each  truss  is  19  feet  deep  and  is  divided  into  six  panels  of 

feet  each.    The  roadway  consists  of  thirteen  lines  of  6J  by  16-inch 

k  joists  on  which  are  laid  two  courses  of  oak  flooring  laid  at  right  an- 

5S  to  each  other,  each  being  at  45  degrees  with  tjie  axis  of  the  bridge, 

3  lower  course  being  3  inches  and  the  upper  2  inches  thick.    Each 

iewalk  consists  of  four  lines  of  3  by  14inch  oak  joists,  and  one  course 

3-inch  oak  plank  laid  at  right  angles  to  the  axis  of  the  bridge.    At 

3  edge  of  the  sidewalk  is  a  6  by  6  inch  oak  wheel  guard,  blocked  up 

nches  to  facilitate  drainage  of  the  roadway.    The  coping  stones  on 

e  piers  and  abutments  are  of  Ohio  sandstone.    The  bridge  seats  under 

B  end  of  the  trusses  are  of  Baltimore  granite. 

The  condition  of  the  work  at  the  beginning  of  the  fiscal  year  was  as 
lows: 

A.  considerable  amount  of  the  material  of  the  old  bridge  had  been 

*n  out,  the  tops  of  a  number  of  the  river  piers  being  exposed,  and  a 

ffer  dam  had  been  constructed  across  the  canal-way  of  the'north  abut- 

ent.    Behind  this  dam  the  foundations  of  pier  A  had  been  started, 

id  on  the  south  approach  good  progress  had  been  made  in  the  work 

forming  embankment  and  building  slope  paving. 

The  progress  of  the  masonry  under  the  contract  with  the  Mount 

ernon  Bridge  Company  was  much  delayed,  and  in  spite  of  unusual 

forts  on  the  part  of  the  United  States  to  advance  it,  the  work  was  at 

complete  standstill  for  days  at  a  time.    With  a  view  to  removing  to 

>me  extent  the  excuses  alleged  by  the  contractors  for  their  slowness, 

supplemental  contract  was  entered  into  with  the  Mount  Vernon  Bridge 

ompany,  under  date  of  August  17, 1887,  by  the  terms  of  which  all  pier 

asonry,  wherever  it  was  specified  to  be  used,  was  to  have  substituted 

»r  it  a  class  of  rubble  masonry,  and  of  a  slightly  better  class  than  the 

bble  masonry  specified  to  be  used  elsewhere  in  the  work ;  all  such 

,bble  so  substituted  for  pier  masonry  to  be  estimated  and  paid  for  at 

le  price  fixed  for  rubble  masonry  in  the  original  contract.    The  prog- 

;ss  of  the  masonry  work  was  still  so  slow,  in  spite  of  all  efforts  to 

ivance  it,  that  when  the  contractors  for  the  earth  work  had  built  the 

iithern  approach  up  to  the  southern  abutment  they  were  unable  to 

.mplete  their  work  by  reason  of  the  nonexistence  of  the  retaining- wall 

t  that  point.    This  wall  was  not  finished  until  December  10,  neces- 

tating  the  construction  of  the  fill  behind  it  of  frozen  earth,  whick  could 

.ot  be  j)acked  nvcl  which  has  given  trouble  since  by  reason  ot  its 

brwkuge.     Moreover,  the  fill  conhl  not  be  made  the  full  widt>\  c»t'  SVj 
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feet  on  top  at  that  point  on  account  of  the  impossibility  of  revetti«, 
slope  composed  of  such  unstable  material,  and  it  became  necessary 
build,  at  some  expense,  a  temporary  trestle  construction  to  supply  1 
deficiency  of  roadway  width.  The  Mount  Vernon  Bridge  Compauj^  wc 
without  proper  excuse  for  their  failure  to  complete  this  wall  in  ami 
time  to  have  avoided  these  diflaculties. 

The  preparation  of  the  iron  for  the  trusses  and  trestles  was  in  arrea 
almost  from  the  outset.  The  number  of  iron  bridges  contracted  1 
throughout  the  country  was  said  to  be  great  during  this  year,  ISS 
and  as  a  consequence  the  rolling-mills  were  overcrowded  with  wor 
and  much  delay  in  tilling  orders  was  the  result.  The  destruction  I 
fire  of  an  establishment  with  which  the  Bridge  Company  had  placed  a 
considerable  order  for  this  work  necessitated  a  change  in  their  arrange- 
ments at  a  considerable  loss  of  time.. 

The  erection  of  the  new  bridge  was  accomplished  by  the  nse  of  the 
old  structure  as  a  false  work,  the  center  line  of  the  wooden  structure 
being  about  5  feet  east  of,  while  that  of  the  new  bridge  was  co-incident  with, 
the  center  line  of  the  piers  and  abutments,  permitting  this  to  be  done. 
After  the  erection  of  the  iron  trusses  and  the  setting  up  of  the  iron 
floor-beams  on  top  of  them  the  old  wooden  bridge  was  torn  out  piece 
by  piece  and  lowered  into  the  river,  the  men  working  from  the  new  iron 
spans,  and  putting  in  the  laterals,  sway  rods,  etc.,  as  rapidly  as  thei 
moval  of  the  old  structure  permitted.  The  timber  of  the  floor  system 
is  of  oak  throughout,  and  the  principal  delay  in  the  completion  of  the  work 
was  due  to  the  neglect  on  the  part  of  the  Mount  Vernon  Bridge  Com- 
pany ta  properly  arrange  for  its  prompt  delivery.  The  erection  of  the 
new  bridge,  with  proper  management,  should  have  been  accomplished 
in  three  months  from  the  time  the  iron  began  to  arrive.  The  time  con- 
sumed by  the  Bridge  Company  was  nearly  six  months.  Foot  tra^ 
over  the  bridge  was  permitted  as  long  as  it  was  safe  to  do  so,  and  ujj 
much  consideration  was  given  W  the  convenience  of  those  who  habit- 
ually crossed  the  river  at  that  point  as  was  consistent  with  the  safe  and 
proper  prosecution  of  the  work.  The  bridge  was  opened  to  public  travel 
on  March  3,  1888. 

The  bracing  for  the  handrail  was  found  to  be  unsatisfactory  after  it 
had  been  erected,  and  as  it  had  not  been  properly  approved  before  erec- 
tion, an  additional  bracing  was  required.  The  foot  of  the  railing  is 
light  in  appearance,  and  it  is  proposed  to  improve  it  by  the  addition  of 
another  angle,  and  to  provide  a  better  casting  to  support  it  between 
the  panel  points. 

The  Mount  Vernon  Bridge  Companv  completed  their  contract  May 
6,  1888. 

During  February,  1888,  a  wooden  sidewalk  6  feet  wide,  with  a  substan- 
tial gas-pipe  railing,  was  constructed  on  the  up-stream  side  of  the  south 
approach.  A  length  of  about  450  feet  was  built,  at  a  cost,  including 
painting,  of  81.75  per  linear  foot. 

On  March  20,  18S8,  the  following  letter  was  addressed  to  the  Chief 
of  Engineers,  U.  S.  Army : 

United  States  Engineer  Office, 

Washington,  D.  C,  March  iiO,  1838. 

Sir  :  The  followiug  is  a  copy  of  a  resolution  of  the  Senate  of  the  United  States, 
which  was  referred  to  me  on  March  8,  188!?,  for  early  report : 

In  the  Senate  of  the  United  States. 

March  7,  1888. 

Whereas  the  appropriation  made  by  the  act  approved  June  21,  1886,  anthoriziug 
the  purchase  of  the  Aqueduct  Bridge  at  Georgetown.  D.  C,  sufficed  only  for  the  ^q- 
(jni^iTinii  ot' the  rights  and  franchises  thereof,  and  Vor  \Ue  creclvowol!  v\  ^wUv\ble  bridge 
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Its  piers  aDd  abutments,  without  providiug  for  the  construction  of  ample  and 
»per  approaches  and  roadway  thereto  on  its  sonthem  end  :  Be  it 
^e^oltidy  That  the  Secretary  of  War  be  requested  to  furnish  the  Senate  with  au 
imate  of  the  cost  involved  in  providinti;  such  approaches  and  roadway  to  said  Aque- 
i:t  Bridgti. 
Vttest:  Anson  G.  McCook, 

Secretary. 

The  appropriation  made  by  act  approved  June  21,  1886,  provided  for  the  purchase 
\0  reconstruction  of  the  bridge  across  the  Potomac  River  known  as  the  Aqueduct. 
The  purchase  was  consummated  December  20,  1886,  and  the  reconstruction  is  now 
arly  completed.  The  bridge  has  been  opened  for  travel,  as  that  will  not  impede 
e  work  of  completion.  , 

The  approach  at  the  south  end  of  the  bridge  is  by  an  earthen  embankment  or 
nseway,  built  over  the  bed  of  the  old  canal.  The  sideslopes  of  this  embankment, 
itch  stand  on  an  incline  of  one  base  to  one  vertical,  are  revetted  with  a  roneh  pav- 
ig  of  dry  stone,  set  with  the  beds  perpendicular  to  the  face  of  the  slope.  The  em 
inkment,  on  top,  is  36  feet  wide,  and  has  two  sidewalks  built  of  wood,  as  shown  on 
le  accompanying  sketeh.  The  embankment  itself  is  a  jiermanent  construction ;  it 
ill  need  some  repairs  from  time  to  time  until  the  earth  becomes  well  packed,  and 
le  sidewalks  will  have  to  be  renewed  as  they  wear  out  or  rot.  The  present  an-ange- 
ent,  though  not  handsome  in  appearance,  serves  a  useful  purpose,  and  is  the  best 
at  could  be  made  with  the  limited  funds  available.  It  would  improve  the  appear- 
ice  of  the  approach  and  render  it  more  convenient  for  travel  if  the  retaining  side- 
alls  were  built  of  masonry,  with  a  steeper  slope  and  suitable  coping ;  if  the  side- 
^Iks,  instead  of  being  of  wood,  were  of  a  more  permanent  construction,  and  the 
ad  way  widened  to  36  feet,  the  full  width  of  the  bridge  over  all. 
The  estimated  cost  of  making  these  improvements  is  as  follows : 

itaioing-wall : 

650  cubic  yards  concrete  foundation,  at  $5 $4,250 

1,180  cubic  yards  face  masonry,  at  §12 14, 160 

2,200  cubic  yards  backing,  at  $7.50 16,f*00 

50  cubic  yards  coping,  at  820 1,000 

mbankment,  3,000  cubic  yards,  at  30  cents 900 

Iford  roadway,  with  drains,  etc.,  2,000  square  yards,  at  $1.50 3, 000 

dewalks : 

860  linear  feet,  at  81 860 

600 linear  feet,  at81.50 900 

urbing,  1,460  linear  feet,  at  50  cents TM) 

on  ramng,  860  linear  feet,  at  $2 1,720 

amp-posts,  4,  at  $75 300 

ontingenciesi  10  per  cent 4,432 

Total  (say  $50,000) 48,752 

This  estimate  is  base^  on  the  supposition  that  the  grade  of  the  causeway  will  re- 
tain as  it  now  is,  about  6  inches  in  a  hundred  feet.  If  made  steeper  it  would  detract 
rem  its  appearance,  but  the  cost  could  be  reduced  to  about  $45,000. 

If  the  wall  be  laid  up  dry  and  on  a  slope  of  about  one  base  to  six  vertical,  the  cost 
)uld  be  reduced  to  about  $30,000,  as  follows: 

STIMATE  FOR  MASONRY  RETAINIXG-WALL,   LAID  UP  DRY,   WITH  COPING  AND    SUIT- 
ABLE IRON  RAILING. 

letaining-wall : 

850  cubic  yards  concrete  foundation,  at  $5 $4,250 

3,200  cubic  yards  dry  rubble  masonry,at  $4 12,800 

50  cubic  yards  coping,  at  $20 1, 000 

Embankment, 3,000  cubic  yard8,at  30  cents 900 

felford  roadway,  with  drains,  etc.,  2,000  square  yards,  at  $1.50 3, 000 

'Sidewalks : 

860  linear  feet,  at  $1 860 

600  linear  feet,  at  $1.50 900 

/arbing,  1,460  linear  feet,at  50  cents 730 

ron  raiUng, 860  linear  feet,at$2 1,720 

-amp-posts,  4,  at  $75 300 

26, 460 
Contingencies,  10  per  cent 2,646 

Total  (say  $30,000) 29,106 

Very  respectfully,  your  obedient  Bervantf 

^A      x>  i:-  rr    c      .  PETER    C.    HaINS, 

TAe  CHiMv  or  Esgikeers,  U.  S.  A.  n^ut  Col  of  Engineers. 
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"  Proposals  were  opened  April  16, 1888,  for  the  construction  of  a  wat(> 
man's  iiouse  at  the  north  end  pf  the  bridge  and  400  feet  of  sidewa^ 
and  railing  on  the  down-stream  side  of  the  south  approach,  and  for  tXae 
construction  of  slope  paving  and  Telford  roadway  with  gutters,  basicM^  s, 
and  outlet  pipes  on  the  south  approach,  and  of  brick  sidewalk,  cuirl3- 
ing,  and  guard  stones  on  the  north  approach. 

The  lowest  bidder  for  the  house  and  wooden  sidewalk  was  Columbxjs 
Thomas,  of  Washington,  D.  C;  and  for  the  other  items  Breen  &  Feel  j*, 
of  Alexandria, Va.,  were  the  only  bidders,  their  prices,  however,  beingre^a- 
sonable  and  advantageous  to  the  Government.  Contracts  were  awsuxl^d 
to  Columbus  Thomas  and  to  Breen  &  Feely,  and  are  now  in  process  of 
executioh. 

The  state  of  the  old  masonry  of  the  piers  and  abutments  was  such  i 
to  necessitate  a  thorough  repair  of  their  surface  and  pointing  of  tl 
joints.    Authority  was  obtained  to  do  this  pointing  and  repairing  I  ^ 
hired  labor,  and  the  work  is  now  nearly  completed.    It  is  believed  thj 
a  considerable  saving  has  been  effected  in  this  work  over  what  it  won 
have  cost  under  contract,  and  I  am  convinced  that  the  result  is  mc 
satisfactory  as  regards  the  quality  of  the  work. 

Money  statement. 

•m 

July  1,  1887,  amount  available w §122,712, 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $98,262.66 

July  1,  188^,  outstanding  liabilities 9,210.10 

July  1,  1888,  amount  covered  by  existing  contracts 4, 110.75 

111,583. 

July  1,  1888,  balance  available 11,128. 

Abstract  of  proposals  for  work  on  approaches  to  the  Aqueduct  Bridge,  District  of  Columhia^ 
opened  Monday ,  April  16,  1888,  at  Washington^  I),  C,  by  Lieut,  Col.  Peter  C.  Hains, 
Corps  of  Engineers, 

CLASS  A. 


No. 


1 
2 
3 


Bidders. 


Watch- 

mau'i} 

bonse. 


Columbae  Thomas,  WasliingtoD,  D.  C 
Divine  &  Hughes,  Washington,  D.  C 
John  A.  Mclnl5're,  Washington,  D.  C 


Sidewalk 
400  linear  feet. 


Price.  ■  Amount 


Total. 


$405 
645 

528 


$2.25 
2.00 
3.14 


$900 

800 

1,256 


$1,  395 
1,445 
1,784 


CLASS  B. 


No. 


Bidders. 


Character  of  work. 


Price.  !  Amount. 


Breen  &  Feely,  Alexandria, 
Vft. 


Slope  paving,  first  class,  200  squai*e  yards $1. 34 

Slope  paviDg,  second  class,  200  square  yards 1.  22 

Roadwov,  1,300  square  yards *1.  45| 

Brick  sidewalk,  75  square  yards 83 

Curbing,  125  linear  lect 1. 68 

Granite  block  paving,  400  square  yards t3. 65 

Guard  stones.  No.  2 20 


$268.  CO 

244.  00 

1,891.50 

6.».  25 

210.00 

1, 4t)0. 00 

40.00 


Total p 4,lT5.75 


*  Or  macadam  roadway,  at  $1.27  per  square  yard,  $1,651. 

t  Or  $3.52  per  square  yard,  using  stone  like  specimen  submitted,  $1,408. 

The  item  of  granite  block  paving  was  omitted  from  contract  because  of  lack  of 
fundn. 

Contract  entered  into  May  7,  1888,  with  Colnrabus  Thomas  for  Class  A.  and  with 
Breen  &  Feeljr  for  Class  B. 


^^'^T*  . 
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ict  of  contracU  for  reconstruction  of  Aqueduct  Bridge^  District  of  Columhia^  infarct 

during  the  fiscal  year  ending  June  30,  1888. 


.fames  and  addresses  of 
contractors. 


ft  Vernon  Bridge  Com- 

Eur,   Moont    vemon, 
bio. 


reen  &.  Feelj,  Alexan- 
drift,  Va. 

reen  &  Feely,  Alexan- 
dria, Ya. 


^Iambus  Thomas,  Wash- 
ington, D.  C. 


Date  of  con- 
tract 


Mar.  21, 1887 


Mar.  21, 1887 


May   7,1888 


May   7,1888 


Subject  of  contract. 


Keconstmction  of  bridge 


Concrete 

Bubble  masonry. 

Coping 

1  tbroQgh  span  .. 
127- foot  trestle... 

9  deck  spans 

Embankment . . . . 


Slope  paring . , 
do 


, do 

Tellord  roadway. . . 

Brick  sidewalk 

Carbing 

Gnaid  stones 

Watchman's  hoaso 


Wooden  sidewalk. 


Price. 


f4.98  per  cubic  yaid- 
$4.85  per  cubic  yard. 
$23.98  per  cubic  yard. 

$9,817. 

$55,259. 

25^  cents  per  cubic  yard. 

45^  cents  ]>er  square  yard. 
$1.34  per  square  yard. 

$1.22  per  square  yard. 
$1.45|  per  square  yard. 
83  cents  per  square  yard. 
$1  68  per  linear  foot. 
$20  each. 
$495. 

$3i25  per  linear  foot. 


Completed. 


J  3. 

DGE  ACROSS  THE  EASTERN  13RANCH  OF  THE  POTOMAC  RIVER,  DIS- 

TRICT  OF  COLUMBIA. 

.'he  coDStractiou  of  a  bridge  across  tbe  Eastern  Branch  of  the  Potomac 
'er  at  the  foot  of  Pennsylvania  avenue,  southeast,  in  the  District  of 
umbia,  was  authorized  by  act  of  Congress  approved  February  23» 
»7.  The  act  provides  for  the  construction  of  a  *'  substantial  wooden, 
n,  or  masonry  bridge,''  and  appropriates  the  sum  of  $110,000  there- 
• 

Che  width,  height,  and  length  having  been  decided  upon,  specifica- 
as  were  prepared  in  accordance  therewith  and  proposals  invited  by 
Dlic  advertisement. 

Che  axis  of  the  bridge  makes  an  angle  of  about  six  degrees  with 
3  extension  of  Pennsylvania  avenue.  The  width  was  fixed  at  not 
s  than  32  feet,  the  grade  of  the  roadway  to  be  35  feet  above  low  tide 
the  river. 

5ome  time  was  consumed  by  the  district  attorney  in  acquiring  title 
the  site  of  the  eastern  approach,  which  was  on  land  not  belonging 
the  Government. 

Bids  were  opened  on  August  16,  1887,  of  which  the  following  is  an 
^s  tract: 

VIoQQt  Vernon  Bridge  Company,  of  Mount  Vernou,  Ohio* $146,000 

Groton  Bridge  and  Manufacturing  Company,  of  Groton,  X.  Y . .  a 105, 000 

Pittsburgh  Bridge  Company,  of  Pittsburgh,  Pa 123,000 

SmithBridgeCompany,  of  Toledo,  Ohio 150,000 

The  contract  was  awarded  to  the  Groton  Bridge  and  Manufacturing 
»mpany,  of  Groton,  N.  Y.,  it  being  the  lowest  bidder  for  the  work,  and 
e  only  one  within  the  limit  of  the  appropriation. 

One  hundred  and  twenty-seven  thousand  do]Jars  if  iron  substructure  be  accepted. 


r 


rw 
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The  bridfje  will  consist  of  one  through  span  of  90  feet,  over  the  tra 
of  the  Baltimore  and  Potomac  Railroad,  eleven  deck  spans  of  112  f 
each,  and  an  earthen  embankment  of  680  feet. 

The  piers  on  which  the  trusses  are  to  rest  are  to  be  built  of  sto 
resting  on  pile  and  grillage  foundations,  the  latter  to  be  protected,  wh< 
necessary,  by  rirap.  The  tops  of  the  piers  are  to  be  10  feet  above  t 
level  of  low"  tide,' which  places  the  iron  work  of  the  trusses  abou 
feet  above  the  highest  freshet  line.  The  trusses  have  seven  pan 
and  are  to  be  built  of  wrought  iron.  The  floor,  to  be  of  oak  and  p 
timber,  will  have  a  wagon  roadway  24  feet  wide,  and  two  sidewalks 
4  feet  eafch.  A  neat  iron  hand-rail  3  feet  9  inches  in  height  will  extt- 
the  entire  length  of  the  bridge. 

The  eastern  approach  is  to  be  an  embankment  of  earth,  the  width  i 
top  to  be  the  same  as  the  bridge  proper.      It  is  to  have  side  slopes  o' 
base  to  2  vertical,  protected  to  a  height  of  10  feet  by  a  paving  of  sto 
set  on  edge. 

Work  was  actually  begun  at  the  site  on  the  19th  of  October,  1887,  bi 
progress  has  since  then  been  slow.  Up  to  the  present  time  only  tv 
piers  have  been  finished,  five  partly  finished,  and  the  iron  work  of  near 
all  the  trusses  is  considerably  behindhand.  The  delay  is  partly  due  i 
the  lack  of  energy  on  the  part  of  the  contractor  and  partly  to  the  inte 
ference  of  the  Baltimore  and  Potomac  Railroad  Company's  officials  wit 
the  construction  of  the  western  abutment. 

In  the  early  part  of  November,  1887,  the  bridge  company  began  i 
excavation  for  the  west  abutment,  which  was  shortly  afterward  filled  i 
by  the  employes  of  the  Baltimore  and  Potomac  Railroad  Company.  Tl 
superintendent  of  the  road  was  notified  and  requested  to  direct  his  ei 
ploy^s  not  to  interfere  with  the  work.      In  reply  a  letter  was  receive 
from  him  requesting  that  some  one  representing  the  Government  me' 
Mr.  Reed,  the  assistant  engineer  of  the  Baltimore  and  Potomac  Ra 
road  Company,  at  the  site  of  the  abutment  to  confer  in  regard  to  tl 
matter.     A  conference  was  held  at  3  p.  m.  on  the  11th  of  Novembe 
Mr.  Reed  stated  that  the  location  of  the  abutment  was  not  satisfactoij 
to  the  railroad  company  and  that  it  should  have  been  located  farther  to 
the  westward,  so  that  the  railroad  would  have  33  feet  on  each  side  of  the 
center  line.     Mr.  Reed  was  informed  that  the  road  was  on  a  Govern- 
ment reservation,  and  it  was  not  known  that  the  railroad  company  was 
entitled  to  06  feet  measured  in  that  particular  way,  but  that  full  66  feet 
had  been  allowed,  and  the  abutment  was  not  placed  any  closer  to  the 
tracks  than  is  usual  in  such  cases ;  that  it  was  supposed  the  railroad 
company  would  prefer  to  have  the  66  feet  measured  as  it  had  been 
measured,  so  that  in  putting  down  other  tracks  they  could  be  placed  on 
the  concave  side  of  the  curve,  where  they  had  already  began  the  work 
of  widening  the  embankment.      He  was  also  informed  that  in  case  the 
company  wished  a  greater  width  for  its  road  no  objection  would  be  made 
to  lengthening  the  through  span  if  the  railroad  company  would  pay  the 
extra  cost.    The  vice-president  of  the  bridge  company  was  present  at 
the  interview  and  consented  to  lengthen  the  span,  provided  the  railroad 
company  woulc^pay  the  extra  cost.  Nothing  was  settled,  however,  and 
the  contractor  was  ordered  to  proceed  with  the  work. 

On  November  the  18th'  the  excavating  of  the  trench  was  again  begun, 
but  while  the  workmen  were  absent  at  dinner  the  excavation  was  filled 
up  by  the  employes  of  the  railroad  company.  After. dinner,  work  was 
resumed,  but  as  fast  as  they  threw  out  the  earth  the  railroad  people 
threw  it  back  again.    The  employes  of  the  railroad  company,  who 
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vly  oatDuinbered  those  of  the  contractor,  then  got  into  the  treuch 
'  compelled  a  stoppage  of  work. 

I  November  21 1  reported  the  facts  to  the  Department,  and  asked 
J  a  police  force  be  detailed  to  protect  our  men,  and  prevent  further 
^rference.  It  was  learned  a  few  days  afterward  that  the  D^)artment 
Justice  had  instructed  the  district  attorney  to  apply  for  an  injunction 
'he  supreme  court  Of  the  District  of  Columbia  to  restrain  the  rail- 
4  company  from  interfering  with  the  work. 

1  December,  1887,  the  president  of  the  Pennsylvania  Railroad  Com- 

ly,  in  a  communication  to  the  Secretary  of  War,  stated  that  that 

ipany  would  assent  to  the  construction  of  the  abutment  at  the  foot 

Pennsylvania  avenue  on  the  site  proposed,  "upon  the  condition  that 

\  two  piers  of  the  bridge  next  to  this  abutment  shall  be  so  located  as 

;  to  interfere  with  the  Baltimore  and  Potomac  Railroad  upon  its 

giiial  location  at  that  point  or  with  its  full  right  of  way  of  1)6  feet, 

I  also  that  the  clearance  betweeA  the  top  of  the  rail  and  the  lowest 

tion  of  the  bridge  should  be  at  least  19  feet.''    The  original  location 

erred  to  in  the  letter  of  President  Roberts,  of  the  Pennsylvania  Rail- 

i,  is  a  straight  line  from  the  westerly  terminus  of  the  railroad  com- 

y's  bridge  across  the  river  to  a  point  near  the  intersection  of  M 

et  south  and  Fifteenth  street  east,  and  must  have  existed  on  paper 

',  as  the  tracks  have  always  been  just  where  they  are  now.    When 

plans  of  the  bridge  were  made  it  was  assumed  that  the  railroad  was 

t«  proper  location. 

lere  appeared  to  be  no  objection  to  thevrailroad  changing  its  loca- 

.  to  the  original  one,  provided  the  •necessary  modifications  in  the 

It  end  of  the  bridge  were  made  without  cost  to  the  United  States, 

were  of  such  a  character  as  to  give  the  Government  as  good  a 

ge  as  the  one  for  which  a  contract  has  been  made.    But  in  the  de- 

j  of  the  mpdifications  the  representatives  of  the  railroad  company 

those  of  the  Government  could  not  agree.    Such  modifications  as 

B  satisfactory  to  the  Government  were  not  satisfactory  to  the  rail- 

J  company,  because  of  their  alleged  cost ;  those  that  were  satisfac- 

r  to  the  railroad  company  in  respect  to  cost  provided  for  an  inferior 

icture,  and  were  not  acceptable  to  the  Government.    A  conference 

\theu  proposed,  and  one  took  place  on  January  10,  1888,  between 

Du  Barry,  representing  the  Pennsylvania  Railroad  Company,  and 

aeral  Duane,  Chief  of  Engineers,  and  myself.    Nothing  was  defi- 

^ly  settled  at  this  conference,  but  Mr.  Du  Barry  admitted  that  the 

road  tracks  were  not  built  on  the  line  that  was  originally  intended; 

t  they  skirted  along  the  shore,  eastward  of  the  circle  at  the  foot  of 

onsylvania  avenue,  in  order  to  avoid  the  treacherous  soil  to  be  passed 

ir  in  a  straight  line.    The  straight  line  would  have  cost  more,  con- 

uently  the  curved  one  was  adopted.    The  controversy  with  the  rail- 

d  company  began  with  the  claim  of  that  company  to  have  66  feet 

lit  of  way,  measured  3**  feet  each  side  of  the  center  line  of  its  tracks 

built.    Subsequently  it  became  a  claim  to  move  its  line  out  about 

I  feet,  making  it  a  straight  line. 

)uring  the  months  of  January  and  February,  1888,  work  on  the  bridge 
3  suspended  on  account  of  the  inclemency  of  the  weather,  and  since 
n  comparatively  little  has  been  done. 

Jongress,  by  act  approved  May  14,  1888,  made  an  additional  appro- 
ition  of  $60,000  for  this  bridge.    The  act  is  as  follows : 

B  it  enacted  hy  the  Senate  and  House  of  Bepresentativee  of  the  United  States  of  America 
^ongress  assembled  :  That  the  Secretly  of  War  be,  and  he  is  hereby,  authorized  in 
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Ills  disoretion  to  make  Biicb  alterations  in  the  plan  of  tlie  bridge  across  tbe  East^ 
BraDch  of  the  Potomac  River  at  the  foot  of  Pennsylvania  avenue  east  as  will  best ; 
commodate  the  traffic  over  and  under  said  bridge,  and  for  said  purpose  tbe  sum 
sixty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  to  \Se  immediate 
available)  be,  and  the  same  is  hereby,  appropriated,  out  of  any  money  in  the  Trcasn. 
not  otherwise  appropriated :  Providedy  That  the  Baltimore  and  Potomac   Railro 
Company-pay  their  fair  and  just  proportion  of  the  cost  of  said  alteration  at  the  w< 
endof  said  bridge,  to  be  determined  by  the  Secretary  of  Wfir:  Provided  furthei',  Th 
one  half  of  the  sum  hereby  appropriated  shall  be  paid  out  of  the  revenues  of  the  D 
triot  of  Columbia. 
Approved  May  14,  1888. 

On  Jane  19,  1888, 1  submitted  a  project  for  the  expenditure  of  tb 
appropriation. 

The  suit  for  an  injunction  to  restrain  the  railroad  company's  officia 
from  interfering  with  the  construction  of  the  west  end  of  the  bridge  hi 
not  yet  been  settled,  though  the  proceedings  were  instituted  last  No- 
vember, 

Under  the  provisions  of  the  act  of 'May  14,  efforts  have  been  made  to 
reach  an  agreement  with  the  railroad  company  and  the  contractor,  in 
respect  to  modifications  therein  provided  for,  but  thus  far  without  re- 
sult. The  railroad  company  wants  such  modifications  as  will  give  it  the 
line  it  now  occupies,  and  at  the  same  time  allow  it  to  move  out  to  the 
new  one.  There  seems  to  be  no  objection  to  allowing  this  to  be  done  if 
it  would  agree  to  pay  its  just  and  fair  proportion  of  the  cost. 

The  Groton  Bridge  and  Manufacturing  Company  has  a  contract  for 
completing  the  bridge  according  to  certain  approved  plans,  and  will  not 
modify  them  unless  it  is  paid  a  fair  price  for  doing  so.  The  railroad 
company  alleges  that  the  price- asked  by  the  bridge  company  is  too 
high.  The  consequence  is,  that  unless  the  Government  consents  to 
bear  an  undue  share  of  the  cost,  an  agreement  is  difficult'to  reach. 

Money  statement 

Julyl,  1887,  amount  available [-..$109,578.30 

Amount  appropriated  by  act  of  May  14,  1888 60,000.00 

169, 578.  30 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1387 $10,713.70 

Julyl,  1888,  outstanding  liabilities 8,659.71 

July  1,  1888,  amount  covered  by  existing  contracts .     89, 050. 15 

108,423.56 

July  1,1888,  balance  available 61,154.74 


report  of  lieut.  col.  p.  c.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Washington^  D.  C,  March  6, 1888. 

Sir  :  In  compliance  with  the  instructions  contained  in  your  indorse- 
ment of  the  2d  instant,  I  have  to  submit  the  following  report  upon  the 
Senate  resolution  of  March  1,  1888,  which  reads  as  follows : 

In  the  Senate  or  the  United  States, 

March  1,  1888. 

Whereas  complaint  is  made  of  the  delay  iu  coustructing  the  bridge  across  tbe  East- 
ern Branch  of  the  Potomac  River,  authorized  by  act  of  Congress  approved  February 
25,  1887:  Therefore, 

Besolvedj  That  the  Secretary  of  War  be,  and  hereby  is,  directed  to  iuform  the  Senate 
of  the  cause  of  the  delay. 
Attest : 

Anson  G.  McCook, 

Secrctarj/. 
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ie  appropriation  for  this  work  was  made  February  23, 1887,  aud  on 
irch  26, 1887,  by  Special  Orders,  Xo.  48,  Headquarters  Corps  of  Engi- 
Ts,  I  was  assigned  to  the  charge  of  it. 

i?he  act  of  Congress  provided  that  a  survey  should  be  made  to  deter- 
ne  the  length,  width,  and  height  of  said  bridge,  and  on  March  28, 
>7,  1  was  directed  by  the  Chief  of  Engineers  to  make  that  survey. 
e  survey  was  made  during  the  months  of  April  and  May,  and  con- 
ences  were  held  with  persons  interested  as  to  the  most  desirable 
ation  for  the  bridge.  On  May  31  a  report  was  submitted  by  me  to 
Chief  of  Engineers  of  this  survey,  with  a  project  for  the  construc- 
a  of  the  bridge  on  a  line  making  an  angle  of  about  6  degrees  with 
DDsylvania  avenue  extended,  the  estimated  cost  being  $103,800,  the 
Idge  to  be  32  feet  wide  over  all,  the  roadway  to  be  24  feet  wide  with 
o  sidewalks  each  4  feet  wide,  the  grade  to  be  about  35  feet  above 
7  tide,  the  bridge  to  be  built  of  iron  resting  on  stone  piers  supported 
a  pile  and  grillage  foundation. 

This  report  was  referred  to  a  Board  of  Officers  of  the  Corps  of  Engi- 
irs,  convened  by  Special  Orders,  Ko.  CI,  Headquarters  Corps  of 
firtneers,  June  6, 1887.    The  report  of  this  Board  was  made  June  16, 
7,  and  was  approved  by  the  Secretary  of  War  on  June  23,  1887. 
>me  time  was  then  consumed  by  the  district  attorney  in  acquiring 
3  to  the  site  of  the  eastern  approach,  which  was  on  land  not  belong- 
to  the  Government. 

pecifications  were  then  prepared,  and  on  July  12  proposals  were 
.ted  by  advertisement  for  its  construction.  Bids  were  opened  Au- 
1 16, 1887,  aud  on  September  16  the  contract  was  awarded  to  the 
ton  Bridge  and  Manufacturing  Company.  This  company  immedi- 
y  began  the  preparation  of  material  for  the  work  and  the  collection 
"laterial  at  the  site,  also  of  detailed  drawings  of  the  structure.  The 
;truction  of  the  causeway  at  the  eastern  end  w^as  begun  in  October, 
the  driving  of  piles  for  the  foundations  of  the  piers  in  the  early  part 
)ecember. 

p  to  November  there  has  been  no  unnecessary  delay  in  the  work, 
since  then  some  delay  has  been  caused  by  bad  weather,  which  dur- 
January,  1888,  and  part  of  February  caused  a  total  suspension  of 
rations.    In  November  the  interference  of  the  Baltimore  and  Poto- 
0  Railroad  Company  with  the  construction  of  the  western  abutment 
ised  delay,,  and  the  unsettled  status  of  the  legal  questions  involved 
he  construction  of  that  abutment  has  caused  further  delay.    A  his- 
'  of  this  interference  may  be  briefly  given,  as  follows : 
Q  the  early  part  of  November  the  contractors  began  excavating  for 
foundation  of  the  western  abutment.    This  excavation  was  filled  up 
'he  people  in  the  employ  of  the  Baltimore  and  Potomac  Railroad 
ipany  during  the  absence  of  the  contractors.    Upon  this  fact  being 
orted  to  me  I  notified  Mr.  Conger,  the  representative  of  the  Bridge 
mpany  to  proceed  with  the  work,  and  if  interfered  with  again  to  re- 
t  the  facts  to  me.    Mr.  Conger  informed  me  that  his  excavation  was 
in  filled  up  on  November  18, 1887,  and  that  upon  his  attempting  to 
ew  the  work  the  railroad  officials  caused  a  party  of  men,  outnumber- 
that  of  the  contractor,  to  be  marched  into  the  excavation,  thereby 
spelling  a  cessation  of  operations.    Mr.  Conger  further  informed 
that  the  assistant  engineer  of  the  railroad  company  stated  that,  if 
essary,  he  would  bring  to  the  scene  one  thousand  men  in  order  to 
vent  any  further  operations  at  that  point. 

>n  the  21st  of  November,  1887,  I  addressed  a  communication  to  the 
ef  of  Engineers,  reciting  what  had* been  done,  and  stated  thatlpru 
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posed  to  go  on  with  the  construction  of  the  bridge  in  accordance  \. 
the  approved  plans,  and  requested  that  the  Commissioners  of  the  D 
tiict  be  asked  to  detail  a  police  force  to  guard  our  workmen  and  prere 
further  interference.    A  day  or  two  after  this  1  learned  that  the  Dis- 
trict attorney  had  instituted  proceedings  in  the  supreme  court  of  the 
District  of  Columbia  to  obtain  an  injunction  restraining  the  railroad 
company  from  interference  with  the  construction  of  this  abutment.    The 
matter  is  still  before  the  court,  as  I  undercstand,  and  work  on  the  abut- 
ment in  consequence  thereof  has  not  been  resumed. 

The  contest  with  the  railroad  company  arose  from  the  claim  of  that 
company,  after  the  plans  had  been  approved  and  the  contract  made,  to 
have  a  clear  right  of  way  of  66  feet,  measured  33  feet  on  each  side  of 
the  center  line  between  its  two  sets  of  tracks  as  now  constructed.  Mr. 
Carter,  the  superintendent  of  the  railroad,  in  a  letter  tome,  dated  July 
12, 1887,  bases  his  claim  for  66  feet  right  of  way  on  the  act  of  Congress 
approved  February  5, 1867,  which  states: 

The  said  Baltimore  and  Potomac  Railroad  Company  are  hereby  authorized  to  exer- 
cise the  same  powers,  rights,  and  privileges,  and  shall  be  subject  to  the  same  restric- 
tions, in  the  extension  and  constrnction  of  the  said  lateral  railroad  into  and  within 
the  said  District,  as  they  may  exercise  or  are  subject  to,  under  and  by  intent  of  their 
said  charter  or  act  of  incorporation,  in  the  extension  and  construction  of  any  railroad 
within  the  State  of  Maryland. 

The  twelfth  section  of  the  act  of  incorporation  in  the  State  of  Mary- 
land says : 

The  said  road  when  completed  not  to  be  more  than  60  feet  wide,  except  at  or  near 
its  depots  or  stations,  where  the  width  may  be  made  greater,  with  as  many  tracks  as 
the  president  and  directors  may  deem  necessary. 

Without  admitting  or  denying  the  right  of  the  railroad  company  to 
GO  feet  right  of  way  over  a  Government  reservation,  the  plans  of  the 
bridge  were  made  so  as  to  give  that  space,  because  it  could  be  done 
without  materially  affecting  the  cost  of  the  structure.  In  doing  so, 
however,  the  60  feet  were  measured  from  the  west  abutment,  which 
abutment  was  located  6  feet  westward  of  the  most  westerly  rail  of  the 
tracks,  this  being  the  distance  usually  allowed  in  such  cases. 

The  Baltimore  and  Potomac  Railroad  Company  enters  the  District  of 
Columbia  in  virtue  of  certain  acts  of  Congress  passed  in  1867  and  1869. 
Section  3  of  the  act  of  February  5,  1867,  provides : 

But  nothing  herein  contained  shall  be  so  construed  as  to  authorize  the  entry  by 
said  company  on  any  lot  or  square,  or  upon  any  part  of  any  lot  or  square,  owned  by 
the  United  States  within  the  limits  of  the  city  of  Washington,  for  the  purpose  of 
locating  or  constructing  the  said  road,  or  of  excavating  the  same,  or  for  the  purpose 
of  taking  therefrom  any  material,  or  for  any  other  purpose  or  uses  whatsoever ;  but 
the  said  company,  in  passing  into  the  District  aforesaid  and  constructing  the  said  road 
within  the  same,  shall  enter  the  city  of  Washington  at  snch  place,  and  shall  pass 
along  such  public  street  or  alley,  to  such  point  or  terminus  within  the  said  city  as 
may  oe  allowed  by  Congress  upon  presentation  of  survey  and  map  of  proposed  loca- 
tion of  said  road. 

I  have  not  been  able  to  find  a  copy  of  the  survey  referred  to,  but  the 
present  location  does  not  seem  to  be  in  accord  with  the  requirements 
of  the  act  approved  March  18,  1869,  section  1  of  which  is  as  follows: 

Be  it  enacted  h\j  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Baltimore  and  Potomac  Railroad  Company,  which  by 
the  act  of  Congress  entitled  ''An  act  to  authorize  the  enteusion,  construction,  and 
use  of  a  lateral  branch  of  the  Baltimore  and  Potomac  Railroad  into  and  within  the 
District  of  Columbia,"  was  authorized  to  extend  into  and  construct  within  the  Dis- 
trict of  Columbia  the  lateral  branch  of  its  road  in  said  act  of  Congress  mentioned, 
may  enter  the  city  of  Washington  with  their  said  railroad  and  construct  the  same 


APPENDIX  J — BEPORT   OP   LIEUT.    COL.   HAINS.  801 

uin  ihft  limits  of  said  city  on  and  by  whichever  one  of  the  two  routes  herein  des* 
!^t«d  the  said  company  may  elect  and  determine  upon,  that  is  to  say : 
irst.  Be|(inning  at  the  intersection  of  Boundary  street  and  North  Carolina  ave- 
;  thence  soathwestwardly  along  said  North  Carolina  avenue  to  South  D  street ; 
ice  alone  South  D  street  westwardly  to  Virginia  avenue ;  thence  along  Virginia 
Due  northwestwardly  to  the  intersection  of  South  C  street  and  West  Ninth  street ; 

dcond.  Beginning  at  some  point  on  the  northern  shore  of  the  eastern  branch  of  the 
omao  River  between  South  L  and  South  M  streets:  thence  westwardly  between 
1  streets  to  the  intersection  of  Virginia  avenue  with  South  L  and  East  Twelfth 
^ts;  thence  along  said  Virginia  avenue  northwestwardly  to  South  K  street; 
nee  along  said  South  K  street  westwardly  to  South  Fourth  street ;  thencft  by  a 
)  curving  to  the  right  to  the  north  bank  of  the  canal ;  aud  thence  along  the  said 
ik  of  the  canal  northwestwardly  to  Virginia  avenue :  thence  along  Virginia  ave- 
)  northwestwardly  to  the  intersection  of  South  C  and  West  Ninth  streets. 

Ehe  second  roat€,  with  some  modifications,  seems  to  be  the  one  taken, 
t,  instead  of  entering  the  city  at  the  point  referred  to,  the  railroad 
"era  the  city  considerably  to  the  eastward,  aud  crosses  the  Circle  at 
)  foot  of  Pennsylvania  avenue,  from  which  CirclCxthe  proposed  bridge 
»ssing  the  Eastern  Branch  starts. 

Lll  tbe  information  I  have  been  able  to  gather  in  relation  to  this 
tter  tends  to  show  that  the  railroad  company  originally  had  laid  out 
ne  diflfereik;  from  the  one  now  occupied ;  that  the  line  it  ought  to 
upy  would  enter  the  city  near  Fifteenth  street  east  and  follow  west- 
■  between  L  and  M  streets  southeast  to  Virginia  avenue,  and  that 
re  is  no  authority  of  law  for  its  occupancy  of  the  Circle  at  the  foot 
Pennsylvania  avenue. 

n  the  14th  of  December,  1887,  G.  B.  Roberts,  president  Peuusylva- 
Kailroad,  addressed  a  communication  to  the  honorable  the  Secre- 
'  of  War,  proposing — 

at  if  it  meets  the  approval  of  the  Department  our  company  would  assent  to  the 
ment  at  the  foot  of  Pennsylvania  avenue  being  placed  upon  the  site  where  it  Is 
proposed  to  be  located,  upon  condition  that  the  two  piers  of  the  bridge  next  to 
abutment  shall  be  so  located  as  not  to  interfere  with  the  Baltimore  and  Potomac 
road  being  constructed  upon  its  original  location  at  that  point  or  with  its  full 
t  of  way  of  66  feet,  and  also  that  the  clearance  between  the  top  of  the  rail  and 
owest  portion  of  the  bridge  shall  be  at  least  19  feet. 

iderstanding  that  a  contract  has  already  been  made  under  the  sanction  of  your 
utment  for  the  erection  of  a  deck-span  adjoining  the  through  shore-span,  and 
the  changing  of  this  deck-span  to  a  through  span  will  increase  the  expense  of 
structure  to  the  contractor,  our  company  is  willing  to  pay  the  contractor  such 
itional  sum  as  may  be  necessary  to  cover  the  cost  of  the  changes  referred  to,  and 
iay  be  agreed  upon  between  it  and  him. 

pon  bein^  advised  that  this  has  your  approval,  our  company  will  at  once  take  up 
matter  with  the  contractor,  in  order  that  it  may  be  closed  upon  this  basis,  and 
grounds  for  controversy  thus  finally  removed. 

his  communication  was  referred  to  me  for  report,  and  on  the  19th  of 
ember  I  reported  as  follows : 

*    *    It  is  understood  that  in  case  the  conditions  are  agreed  to  the  railroad  com- 

'  will  pay  the  extra  expense  of  carrying  the  modifications  into  effect. 

drawings  are  submitted  with  the'  letter  of  the  president  of  the  railroad  com- 

to  show  how  the  details  of  the  proposed  modifications  are  to  be  made,  but  on 

lOth  instant  some  of  the  officers  of  the  railroad  company  showed  me  a  tracing  on 

h  the  proposed  line  of  the  railroad  was  indicated.    This  line  passes  directly 

ugh  the  second  pier  of  the  bridge,  so  that  in  order  to  comply  with  tbe  re<|^uest  of 

company  it  is  necessary  to  change  the  position  of  every  pier  of  the  bridge  or 

ige  the  length  of  the  spans.    It  is  not  expedient  to  do  the  latter.    Tbe  officers  of 

railroad  company  also  exhibited  a  sketch  showing  how  the  proposed  modifications 

d  be  e£fected  by  supporting  the  through  span  on  iron  posts,  which  posts  would 

on  low  piers.    There  are  serious  objections  to  this  plan.    The  bottom  of  the  rivei 

is  point  is  very  soft  to  a  depth  of  25  to  30  feet.    The  building  of  a  railroad  em- 
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bankment  near  aoy  pier  would  cause  a  side  thrust  of  sach  force  as  16  endanger 
stability.    The  piers  bnilt  on  a  pile  and  grillage  foundation,  as  these  are  designed 
be,  should  therefore  have  sufficient  weight  and  size  to  stand  this  thrust.    The  snia^ 
piers  in  the  original  plans  have  not.    So  far  as  the  Gk)vemment  is  concerned  it  is  d 
cidedly  better  that  the  railroad  tracks  remain  where  they  are,  on  hard  ground.    Ai , 
modifications  in  the  plans  designed  to  give  the  railroad  company  better  facilities  for 
its  tracks  should  be  of  such  a  nature  that  the  Government  would  get  as  good  a  bridge 
as  it  will  without  these  modifications. 

The  second  modification  referred  to  as  one  of  the  conditions  on  which  the  Pennsyl- 
vania Railroad  Company  will  assent  to  the  construction  by  the  United  States  of  its 
west  abutment  is,  that  a  clear  space  of  19  feet  be  allowed  between  the  top  of  the  rail 
and  the  lowest  part  of  the  bridge  over  the  track.  To  do  this  it  will  require  that  the 
grade  of  the  bridge  be  raised  1  foot  throughout  its  entire  length.  Nineteen  feet  head- 
room is  better  than  IS  feet,  for  the  same  reason  that  20  feet  is  better  than  19,  but  Ifi 
feet  is  fully  as  much  as  is  ordinarily  allowed.  Mr.  H.  H.  Carter,  superintendent  of 
the  Baltimore  and  Potomac  Railroad  Company,  in  a  letter  to  me  dated  July  12,  ISe^, 
asked  that  in  designing  the  bridge  we  should  give  a  clear  headway  of  not  less  than 
18  feet,  and  as  much  more  as  we  might  find  expedient.    The  bridge  as  designed  gave 

18  feet.  It  seems  more  reasonable  that  the  railroad  company  should  lower  its  tracks 
1  foot  than  that  the  Government  should  add  a  foot  to  the  height  of  a  bridge  nearly 
2,000  feet  long. 

In  view  of  all  the  cirouipistances,  I  recommend  that  the  modifications  proposed  be  not 
agreed  to. 

In  order,  however,  that  the  railroad  company  mav  straighten  its  tracks  and  get  on 
its  "  original  location "  I  would  recommend  the  following  modifications,  which  will 
accomplish  that  purpose  and  give  the  Governmeut  a  bildge  which  will  be  free  from 
the  objectionable  features  oi  the  modifications  suggested  by  the  president  of  the 
railroad  company :  Build  the  west  abutment  to  the  eastward  of  the  present  line  of 
tracks  and  about  120  feet  from  the  orginal  location  of  that  abutment.  Fill  out  to  it 
with  an  earthen  embankment.  Construct  the  first  pier  of  the  bridge  between  the 
positions  of  the  first  and  second  piers,  as  designed.  Between  the  west  abutment  and 
the  first  pier  construct  a  through  span  of  about  160  feet.  From  thence  continue  the 
bridge  by  means  of  eleven  deck-spans,  as  already  designed,  shortening  the  embank- 
ment approach  on  the  east  side  about  65  feet.  The  west  abutment  and  first  pier  to 
be  up  to  the  full  height  necessary  to  carry  the  through  span„  and  at  right  angles  to 
the  axis  of  the  bridge.  The  other  piers  to  be  askew.  The  work  to  be  done  under  the 
direction  of  Government  officers,  and  to  be  fully  up  in  quality  to  the  specifications. 
The  Government  to  be  put  to  no  expense  by  this  change. 

To  carry  out  such  a  plan  will  necessitate  the  execution  by  the  Government  and  the 
Groton  Bridge  and  Manufacturing  Company  of  a  supplemental  contract,  whereby  the 
latter  will  agree  to  do  this  work  without  cost  to  the  United  States  except  as  is  pro- 
vided in  the  contract  already  made. 

It  is  proper  to  call  attention  to  the  fact  that  the  act  making  appropriation  for  the 
Eastern  Branch  Bridge  provides  that  it  shall  cost  no  more  than  the  appropriation, 
and  the  present  contract  covers  it  all  except  the  small  sum  of  $3,200,  whicn  is  all  that 
is  availaole  for  contingencies. 

I  inclose  a  sketch  of  the  bridge  modified  as  I  recommend. 

On  December  22, 1887,  Mr.  Eoberts,  president  of  the  Pennsylvania 
Railroad,  wi:ites  as  follows : 

I  beg  to  acknowledge  the  receipt  of  your  favor  of  the  21st  instant,  inclosing  a  re- 
port from  General  Duane,  and  also  one  from*  Lieutant-Colonel  Hains,  upon  the  pro- 
posed modifications  of  the  bridge  over  the  Eastern  Branch  of  the  Potomac  River  at 
the  foot  of  Pennsylvania  avenue. 

We  have  carefully  examined  the  plan  submitted  by  Colonel  Hains,  and  regret  that 
it  involves  so  large  an  increase  in  cost  that  we  do  not  see  our  way  clear  to  concur  in 
its  adoption. 

As  to  the  headroom  above  our  tracks,  however,  we  would  be  willing  that  this 
should  not  exceed  Id  feet,  although  with  the  increased  height  of  freight-oars  it  is 
eminently  desirable,  as  far  as  the  absolute  safety  of  the  brakemen  is  concerned,  that 

19  feet,  the  clearance  suggested  by  us,  should  have  been  adopted.  There  is  every 
disposition  on  our  part  to  meet  the  views  of  the  Government  upon  this  question 
wherever  we  properly  can,  and  we  desire  especially  that  the  present  plan  of  bridge  be  so 
modified  as  not  to  interfere  with  the  construction  of  our  track  upon  the  original  loca- 
tion at  that  point. 

The  settlement  of  this  matter  would,  perhaps,  be  facilitated  by  a  conference  be- 
tween our  officers  and  the  proper  officers  of  your  Department^  and,  if  so,  we  should  be 
glad  to  have  them  in  Washington  at  such  early  day  as  the  Department  may  name. 
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lis  letter  was  referred  to  me  December  24  for  report,  aud  on  Decem- 
27  I  reported : 

is  important  that  this  controversy  be  settled  with  as  little  delay  as  practicable. 

conference  would  facilitate  the  settlement,  by  all  means  let  there  be  a  conference, 
^commend,  however,  that  the  district  attorney,  who  has  suspended  action  in  ox* 
'tation  of  a  compromise,  be  directed  to  lose  no  time  in  getting  the  injunction  which 

been  applied  for. 

LrraDgements  were  then  made  for  a  conference  and  the  time  fixed 
s  December  31, 1887,  but  no  representative  of  the  railroad  company 
leared. 

)n  Janaai^y  5, 1888,  Mr.  Frank  Thompson,  vice-president  of  the  Penn- 

vania  Railroad,  wrote  to  the  Chief  of  Engineers  proposing  January 

^  1888,  as  the  date  of  a  conference  to  be  held  with  Mr.  DuBarry,  thiM 

r^  president  of  the  Pennsylvania  Railroad  Company,  and  in  accord- 

3e  therewith  a  conference  was  held  on  that  date,  the  conferees  being 

.  DuBarry,  General  Duane,  and  myself.    Nothing  was  definitely 

tied  at  this  conference,  but  Mr.  DuBarry  admitted  that  the  railroad 

Qow  constructed  is  not  on  the  line  on  which  it  was  originally  intended 

i)e ;  that  the  road  was  built  under  his  direction,  and  that  it  became 

essary  to  skirt  along  the  west  shore  of  the  Eastern  Branch  in  order 

woid  the  treacherous  soil  to  be  passed  over  in  a  straight  line. 

n  January  11  Mr.  DuBarry  wrote  to  the  Chief  of  Engineers  that — 

ter  leaving  yoa  vesterday  I  looked  at  the  location  of  the  proposed  Eastern  Branch 
ge,  and  found  that  yoor  contractor  had  already  driven  the  piles  under  the  pier 
»don  the  center  line  of  our  railroad,  and  for  several  others  in  the  stream.  This 
prevent  our  dealing  with  him,  as  the  cost,  on  account  of  the  Vork  now  done, 
be  entirely  out  of  all  reason,  and  I  am  therefore  unable  to  make  any  proposition 
•u  based  upon  the  plan  discussed. 

:er  carefully  considering  the  question  with  the  maps  before  me,  I  now  make  the 
wing  proposition : 

I  The  location  of  the  abutment  and  piers  on  the  Washington  side  of  the  stream  to 
in  as  originally  designed. 

That  the  second  span  be  a  through  span,  instead  of  a  deck,  to  be  placed  on  iron 
nns,  with  18  feet  clearance  above  rail,  as  designed  for  the  stream  end  of  the  first 

i  The  actual  difference  in  cost  between  the  deck-span,  as  originally  planned,  and 
hrougb  span,  as  now  proposed,  shall  be  borne  by  the  railroi^  company,  if  a  sat- 
tory  price  therefor  can  be  adjusted  between  the  railroad  company  and  the  Con- 
or. 

I  The  foregoing  proposition  is  subject  to  our  ability  to  make  an  agreement  with 
contractor  at  a  rate  that  shaU  seem  to  us  satisfactory.    Before  entering  into  ne- 

ition  with  him  I  should  like  to  know  whether  the  proposed  change  in  plan  would 
itisfactory  to  yon.  If  so,  I  will  at  once  hav,e  the  matter  taken  up  with  the  con- 
tor  and  adVise  you  whether  we  are  able  to  agree  with  him. 

lis  proposition  makes  no  change  in  the  length  of  any  of  the  spans ;  simply  the 
titution  of  a  through  span  on  columns  for  a  deck  for  the  second  span. 

hat  letter  was  referred  to  me  for  report  on  January  13, 1888,  and  on 
nary  14  I  reported  that — 

le  construction  of  a  second  through  span  resting  upon  iron  columns,  as  sugg^ested 
be  third  vice-president  of  the  Pennsylvania  Railroad  Company,  is,  in  my  opinion, 
ctionable.  The  bridge  will  not  be  as  satisfactory  in  design  nor  as  well  adapted 
)si8t  the  strains  to  which  it  will  be  subjected  as  that  for  which  the  Government 
n  contract. 

I I  can  see  no  good  reason  why  the  Qovernment  should  accept  an  inferior  slruct- 
I  recommend  that  the  proposition  of  the  railroad  company  be  not  accepted. 

"-J  will  be  seen  from  the  foregoing  correspondence  that  the  contro- 

jy  with  the  railroad  company,  which  is  the  chief  cause  of  delay,  be- 

with  reference  to  the  manner  of  measuring  a  right  of  way  of  66 

for  the  railroad  tracks.    This  has  now  changed.    The  oflficers  of  the 

ipany  admit  that  the  tracks  are  not  where  they  ought  to  be,  aud  tb^ 

sstion  is,  how  can  tbe  railroad  company  get  on  the  proper  linel 
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The  contractors  have  been  repeatedly  notified  that  the  work  mat,, 
on  according  to  the  plans  that  the  contract  provides,  and  work  is  d< 
progressing  on  some  parts  of  the  bridge.    Nothing  can  be  done  on  tl 
west  abutment,  however,  until  the  court  determines  that  the  railros^ 
company  shall  be  restrained  &om  interfering  with  the  work. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 


The  Chief  of  Engineers,  TJ.  S.  A. 


Lieut.  Col,  of  Engineers. 


J  4. 

improvement  OF  SHENANDOAH  RIVER,  WEST  VIRGINIA. 

Congress,  by  act  of  June  14, 1880,  made  an  appropriation  of  $15,000 
for  improving  the  Shenandoah  Eiver,  West  Virginia.  By  act  of  March 
3, 1881,  an  additional  appropriation  of  $2,500  was  made  for  the  sam^ 
object.  A  proviso  was  added  to  the  latter  act,  to  the  effect  that  neithc 
of  these  appropriations  shall  be  expended  ^^  until  any  corporate  rights 
or  franchises  that  may  exist  over  said  river  shall  have  been  relinquished 
to  the  United  States,  to  the  satisfaction  of  the  Secretary  of  War.''  This 
condition  has  been  complied  with. 

The  project  for  the  improvement  has  for  its  object  the  rebuilding  i 
the  locks,  dams,  and  chutes  of  the  Navigation  Company,  so  as  to  secui . 
a  down-stream  navigation  of  about  18  inches.  At  the  present  time 
there  is  practically  no  commerce  to  be  benefited  by  this  improvement^ 
and  whether  any  would  be  built  up  by  it  is  a  question.  Congress,  by 
act  of  July  4,  1884,  sold  the  sites  of  the  lower  docks  that  would  b^ 
needed  in  this  improvement,  and  with  them  all  the  water  privileges  t 
Harper's  Ferry. 

No  work  has  been  done  during  the  past  year  and  it  seems  questio 
able  whether  any  should  be  undertaken.  In  my  last  annual  report  tli 
attention  of  Congress  was  called  to  the  necessity  of  further  legisJatioi 
if  the  work  is  to  be  done. 

Money  statement. 

July  1, 1887,  amount  available $16,083.40 

July  1, 1888,  balance  available 16,083.40 


J  5. 

WHARF  AT  FORT  MONROE,  VIRGINIA. 

The  act  making  appropriations  for  the  sundry  civil  expenses  of  the 
Government  for  the  fiscal  year  ending  June  30,  1887,  contained  the 
following  appropriation  for  the  construction  of  a  new  wharf  at  Fort 
Monroe,  Virginia : 

Wharf  at  Fort  Monroe  Virginia. — In  full  for  the  construction  and  completion  of  a 
new  wharf,  and  improvements  to  the  roadway  leading  thereto,  on  the  Government 
reservation  at  Fortress  Monroe,  Virginia,  upon  plans  to  be  approved  by  the  Secretary 
of  War,  $100,000,  or  so  much  thereof  as  may  be  necessary. 

By  direction  of  the  Secretary  of  War,  a  Board  of  OflS^Jers  was  convened- 
by  paragraph  1 ,  Special  Orders  No.  268,  dated  Adjutant-GiBneraPs  Of 
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S  Washingtou,  D.  C,  November  17,  1886,  as  amended  by  paragraph 
Special  Orders  No.  270, '"  to  select  and  report  upon  the  most  suit- 
le  site  and  upon  plans  for  the  wharf,  and  also  upon  the  most  suitable 
terial  for  construction.'' 

Che  Board  as  constituted  by  the  amended  order  consisted  of  Colonel 
bn  C.  Tidball,  First  Artillery,  Lieut.  Col.  John  G.  Chandler,  Deputy 
artermaster-General,  and  Ljeut.  Col.  Peter  C.  Hains,  Corps  of  En- 
le^rs. 

The  Board  submitted  its  report  on  March  9, 1^87,  and  it  was  approved 
the  Secretary  of  War  April  1, 1887. 

The  recommendations   made  by  the  Board  are  briefly  as  follows: 

lat  the  new  structure  be  built  at  the  site  of  the  present  wharf,  this 

"^tion  presenting  on  the  whole  more  advantages  than  any  other  which 

nld  be  practicable;  that  the  depth  at  the  head  of  the  wharf  should 

not  less  than  18  feet  at  low  tide,  and  that  the  height  of  the  deck- 

"  nk  of  the  wharf  should  be  9  feet  above  mean  low  tide. 

mprovements  to  the  roadway  were  lecommended  as  shown  on  a  map 

jompanying  their  report. 

3y  direction  of  the  Secretary  of  War,  Special  Orders  No.  62,  dated 
adquarters  Corps  of  Engineers,  United  States  Army,  Washington, 
C,  Apnl  4, 1887,  Colonel  Hains  was  assigned  to  the  charge  of  this 
rk,  and  on  April  5, 1887,  was  directed  by  the  Chief  of  Engineers  to 
►mit  a  project  for  the  expenditure  of  the  appropriation.  The  project 
5  submitted  April  13, 1887.  It  recommended  that  the  wharf  be  built 
I  the  improvements  to  the  roadway  be  made  substantially  as  provided 
:he  report  of  the  Board.  It  further  stated  that  "  the  Board  of  offi- 
I  in  their  report  proposed  to  use  disk  piles,  it  being  assumed  that 
x>d  sandy  foundation  can  be  had  on  which  tbe  disks  may  rest.  It 
I  be  necessary  to  establish  this  as  a  fact,  and  for  that  purpose  borings 
uld  be  taken.  If  a  soft  stratum  be  found  at  no  great  depth,  a  mod- 
ition  of  the  details  of  the  bearing  piles  will  be  necessary.  It  is  pro- 
Bd  to  have  detailed  drawings  prepared  and  to  do  the  work  by  con- 

.he  project  was  approved  by  the  Secretary  of  War  April  23, 1887. 
soon  as  practicable  borings  were  taken  at  the  site  of  the  wharf  and 
eloped  the  fact  that  at  a  depth  of  33  feet  below  the  floor  of  the  pres- 
.  wharf  (which  is  9  feet  above  low  tide)  a  stratum  of  soft  mud  was 
t,  too  soft  to  support  disk  piles.  This  soft  mud  continues  to  a  depth 
at  least  60  feet  below  low  tide.  It  is  overlaid  by  a  stratum  of  sand 
ich  is  6  feet  thick  where  the  water  is  18  feet  deep,  gradually  increas- 
in  thickness  as  the  water  becomes  shoaler.  This  fact  limits  the  use 
Ijsk  piles  to  the  shoaler  depths  and  makes  it  necessary  to  use  in  depths 
•ver  10  feet  a  wooden  bearing  pile  upon  which  a  cast-iron  screw-pile 

rest. 

etailed  plans  and  specifications  having  been  prepared,  proposals 

e  invited  by  public  advertisement  on  August  18,  1887.    The  lowest 

was  that  of  the  Groton  Bridge  and  Manufacturing  Company,  ag- 
gating  $88,305.  As  this  amount  wa«  somewhat  greater  than  the 
1  allotted  to  the  construction  of  the  wharf,  the  plans  were  modified 
the  substitution  of  oak  beams  for  iron  beams  on  the  part  of  the 
arf  nearest  the  shore.  With  this  modification  the  bid  of  the  Groton 
dge  and  Manufacturing  Company  was  accepted,  and  a  contract  en- 
3d  into  with  them  on  October  20, 1887.  This  contract  was  supple- 
uted  on  May  18,  1888,  by  an  agreement  that  steel  beams  should  be 
d  instead  of  iron  ones  in  the  construction  of  the  wharf  and  witbowt 
.racost  to  the  Chvernment,  tbe  contractor  finding  this  to  be  toYiVa 
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interest  by  reason  of  certain  existing  business  arrangements.     Av 
same  time  the  Government  secures  a  better  strnctore. 

Since  entering  into  contract  the  contractors  have  been  engaged 
casting  the  iron  piles  and  in  preparing  materials  for  the  work,  but  pr« 
ress  has  been  slow.  At  the  close  of  the  fiscal  year  (June  30,  18< 
nearly  all  the  castings  had  been  made  and  considerable  material  del 
ered  at  the  site.  The  work  of  sinking  the  piles  and  constructing  * 
wharf  can  be  done  rapidly,  and  will  be  commenced  at  an  early  day. 

The  improvements  to  the  roadway  leading  to  the  wharf  were  ce 
menced  in  August,  1887,  and  were  completed  December  1,  1887.  T 
materials  were  purchased  under  contract,  after  public  advertisemc 
for  proposals,  and  the  work  was  done  by  hired  labor.  The  roadw* 
between  the  wharf  and  Mill  Creek,  3,600  feet  in  length,  was  wideni, 
the  fences  sqt  back,  the  curb  reset,  walks  laid,  and  the  roadway  grad 
and  shelled. 

Money  statement 

July  1,1887,  amount  available 189,645. 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |7,875.08 

July  1,  1888,  outstanding  liabilities 100.00 

July  1,  1888,  amount  covered  by  existing  contracts 82,000. 00 

89.975. 

July  1,  1888,  balance  available 9,670. 


Ahstraot  of  propoaaU  for  constructing  wharf  at  Fort  MonroCf  opened  at  Wctshingtony 
C,  on  Thursday,  September  22,  1887,  hy  Lieut.  Col,  Peter  C.  Mains,  Corps  ofEnginet 
U.  S»  Army. 

FOR  ENTIRE  WORK. 


No.  1. 

No.  2. 

No.  3. 

Work. 

• 

Bnilders*  Iron  Foun- 
dry.   Providence, 
R.I. 

Ross    A    Sanford, 
Baltimore,  Md. 

Groton  Bridge  a 
Mannfaotnri 
Company.Orot 

N.  Y. 

Class.                  Quantity. 

1 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amoux 

A.  Cast-iron  piles. .  poanas 

B.  WroQght-iron  I-beams, 
etc poands . 

0.  Lumber feet,  B.  M . 

D.  Wooden  bearing-piles  . . 
E  Fender«D^p?r. . . ,  -  r . .  - . , 

075,000 

615, 000 

800, 000 

210 

120 

20 

100 

$0.04  A 

.05 

*42.00 

45.00 

35. 00 

25.00 

tl2.00 

$40. 950. 00 

30,760.00 

12. 600. 00 

9, 450. 00 

4, 200.  00 

500.00 

1,200.00 

$0.05i 

.061 
*45.00 
30.00 
20.00 
20.00 
tT.OO 

$51, 187. 50 

37. 66&  75 

13,500.00 

6. 300. 00 

2, 400. 00 

400.00 

700.00 

$0,041 

.05 

*33.00 

8.00 

10.00 

10.00 

t7.C0 

$43,875. 

30, 750. 
9,900. 
1,680. 
1.200 

F.  MoorinflT-piles 

200 

Or.  B«lkheaa  . .  .linear  feet. 

700 

99, 650. 00 

112, 156. 25 

88,305 

*  Per  thousand.  t  Per  foot. 

FOR  FURNISHED  AND  DELIVERING  IRON- WORK. 


Ko. 

Bidders. 

Cast-iron  piles, 
975,000  pounds. 

Wronght-iron     I- 

beams,  etc., 

615,000  pounds. 

Tot^L 

Name. 

Address. 

Price. 

Amount. 

Price. 

Amount. 

4 
1 

Camden  Iron  Works 

Builders*  Iron  Foundry .. 

PbiladelphiikPa. 
ProTidence,R.I. 

OerUt. 
2.45 
2.9 

$23,887.50 
28, 275. 00 

Centi. 

*3.6 

4.2 

$24, 742. 16 
25,830.00 

$48,629.6d 
64,105.00 

With  additional  price  for  punching,  painting,  etc. 


w^ 


t      » 
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J  6. 

iURVEY  OF  THE  JAMES  CREEK  CANAL,  EMPTYING  INTO  ANACOSTIA 

RIVER,  DISTRICT  OF  COLUMBIA. 

Office  of  the  Chief  of  Engineers,  U.  S.  Army, 

Washififftony  D.  C,  December  1 9,  1887. 

Sir  :  Referring  to  previous  correspondeuce  upon  the  subject,  I  have 

le  honor  to  submit  herewith  copj  of  the  report  of  Lieut.  Col.  P.  C. 

'ains,  Corps  of  Engineers,  dated  the  16th  instant  (and  accompanying 

drawings),  upon  the  survey  of  the  James  Creek  Canal,  in  this  city,  and 

to  recommend  that  it  be  transmitted  to  the  Quartermaster-General, 

United  States  Army,  for  his  inibrmatiou. 

The  funds  required  for  the  survey  were,  with  ai)proval  of  the  Secre- 
cy of  War,  provided  from  the  Quartermaster-GeneraFs  Department 
Previous  papers  were  returned  to  the  War  Department  August  8, 
«7. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Acting  Chief  of  Engineers, 
Hon.  William  0.  Endicott, 

Secretary  of  War, 


report  of  lieutenant-colonel  peter  c.  hains,  corps  of 

engineers. 

United  States  Engineer  Office, 

Washington,  D.  0.,  December  16, 1887. 

IR :  By  your  letter  of  September  6, 1887,  I  was  directed  to  assume 
orge  of  the  surveys  and  the  preparation  of  the  plans  and  estimates 
improving  the  lowlands  in  the  immediate  vicinity  of  the  Washing- 
Barracks  with  a  view  to  improving  the  sanitary  condition  of  ihe 
\t. 

[)he  chief  cause  of  the  unhealty  condition  of  Washington  Barracks 
he  proximity  of  the  James  Creek  Sewer  Canal.  The  neighbojing 
:s  is  perhaps  no  small  factor,  but  the  sewer  canal  is  the  main  cause. 
A.  survey  of  the  canal  was  made  in  November,  1887.  Cross-sections 
the  canal  itself  were  made  at  frequent  intervals  by  sounding,  and 
'^els  were  taken  over  the  adjacent  grounds  on  both  sides.  The  canal 
tends  from  the  mouth  of  the  arched  sewer  at  South  Capitol  and  G 
eets  in  a  line  nearly  parallel  with  Delaware  avenue  to  the  north 
andary  of  Arsenal  grounds,  at  Second  and  P  streets  southwest.  It 
m  follows  the  eastern  boundary  of  the  reservation  for  a  distance  of 
)ut  3,600  feet  and  empties  into  the  Eastern  Branch,  midway  between 
zzard  Point  and  Greenleaf 's  Point.  The  covered  sewer  at  its  mouth 
'0  feet  wide  and  about  11  feet  in  total  height  from  the  bottom  of  the 
•er  to  the  crown  of  the  arch. 

"he  open  canal  has  masonry  walls  on  both  sides  from  the  sewer  down 

he  northern  boundary  of  the  Arsenal  grounds  at  P  street  south. 

)m  thence  to  the  Eastern  Branch  there  is  a  wall  on  the  west  side  of 

>  canal.    The  height  varies  from  4  to  5^  feet  above  low  water,  and  it 

3  f»iet  wide  on  top.    It  is  in  need  of  repair. 

?rom  P  street  south  there  is  no  wall  on  the  east  side,  and  the  width 
limited  only  by  the  natural  slope  of  the  ground.    This  width  va\\e^ 
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from  about  80  feet  at  low  tide  to  300  feet  at  high  tide.  About  1,000  j 
above  its  month  the  creek  abruptly  expauds,  the  easterly  bank  follow] 
a  southeasterly  course  until  it  reaches  Buzzard  Point,  where  the  wic 
(from  the  wall  on  the  west  side)  is  over  1,000  feet.  The  canal  is  a  ti, 
one,  and  the  depth  in  the  center  is  from  2.3  to  4  feet  at  low  tide.  II 
used  for  purposes  of  navigation  by  sand-scows,  wood- boats,  etc.,  wh 
are  thus  able  to  come  into  the  southern  section  of  the  city. 

The  canal  now  drains  an  area  of  3,400  acres,  and  the  estimated  fi 
of  sewage  in  twenty -four  hours  is  not  less  than  10,000,000  gallons.   T 
sewage  discharge  into  the  canal  ebbs  and  flows  with  the  feeble  tic 
current,  and  the  only  other  force  tending  to  drive  it  out  is  the  additi< 
of  sewage  flowing  in  at  the  head. 

The  flats  and  marshy  land  on  the  east  side  of  the  canal  are  alternate 
overflowed  with  sewage  and  exposed  to  the  rays  of  the  sun,  a  conditic 
of  affairs  that  could  hardly  be  worse.  The  bed  of  the  canal  is  cover* 
with  the  more  solid  constituents  of  the  sewage,  and  at  low  tide  there 
a  constant  ebullition  of  gas  from  decomposing  material.  When  tl 
tides  are  lower  than  the  normal,  which  is  frequently  the  case,  a  muc 
larger  area  is  exposed,  and  there  is  consequently  a  more  rapid  evolutic 
of  putrid  gases.  During  the  prevalence  of  easterly  winds  these  gas< 
are  blown  across  to  Washington  Barracks,  and  during  southerly  wine 
are  carried  to  the  southwestern  section  of  the  city.  The  canal  in  ii 
present  condition  is  a  constant  menace  to  theJiealth  of  that  part  oft! 
city  within  the  area  of  its  influence. 

It  is  proposed  eventually  to  lead  into  this  canal  the  proposed  inte 
ceptiug  sewer  along  Water  street. 

South  of  the  Arsenal  grounds  is  a  limited  area  that  is  covered  by  hig 
tide  and  exposed  at  low.  While  it  is  not  a  serious  matter  for  immed 
ate  attention,  it  should  form  part  of  any  comprehensive  plan  of  impro\ 
ment. 

A  considerable  area  of  the  Arsenal  grounds  (26J  acres)  is  low  a 
subject  to  overflow  by  high  freshets.  In  any  plan  of  improvement  t 
filling  of  this  area,  as  well  as  that  of  the  low  grounds  on  the  eastward  sic 
to  at  least  the  level  of  6  feet  above  low  tide,  is  an  essential  feature. 

Two  plans  of  improvement  are  applicable  in  order  to  better  the  sai 
itary  condition  of  the  military  post  of  Washington  Barracks,  and  tl 
portion  of  the  city  in  the  neighborhood  of  the  sewer  canal.    The  first 
is  designated  as  Plan  A,  and  is  as  follows : 

Construct  a  retaiuing-wall  on  the  east  side  of  th<^  canal  from  P  street 
south  to  the  Eastern  Branch,  and  continue  this  wall  up-stream  along 
the  north  shore  of  the  Eastern  Branch  as  far  as  Buzzard  Point.  Con- 
struct a  similar  wall  inclosing  the  triangular  5at  south  of  the  Arsenal 
grounds  between  the  mouth  of  the  James  Creek  Canal  and  Greenlears 
Point,  following  the  general  directions  of  the  Eastern  Branch  and 
Washington  channels.  These  lines  of  wall  are  shown  on  the  map  ac- 
companying this  report.  The  wall  to  be  rubble  masonry  the  height  to 
be  6  feet  above  low  tide,  on  a  pile  and  grillage  foundation.  Fill  in  the 
low  grounds  of  the  Washington  Barracks  reservation  west  of  the  canal, 
the  low  grounds  and  marshes  east  of  the  canal  as  far  as  Buzzard  Point, 
and  also  the  triangular  space  between  the  Washington  and  Eastern 
Branch  channels,  to  a  height  above  the  overflow  of  highest  freshets. 
The  freshet  line  at  this  locality  is  8J  feet  above  low  tide,  and  the  gen- 
eral level  to  which  it  is  proposed  to  fill  these  grounds  is  10  feet  above 
low  tide.  The  level  immediately  adjacent  to  the  wall  will  be  6  feet, 
leaving  a  berm  about  5  feet  wide  5  the  fill  will  then  slope  up  at  the  rate 
of  three  to  one,  to  the  required  grade.    On  the  east  side  of  the  canal 
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ry  the  fill  only  to  the  firm  ground,  or  so  far  as  is  necessary  to  abate 
nuisance,  the  lands  on  this  side  being  owned  by  private  individuals, 
The  area  to  be  reclaimed  will  be  about  56  acres,  and  is  shown  in  red 
on  the  accompanying  map. 

The  canal  will  be  about  60  feet  wide,  and  it  should  be  dredged  to  a 
pth  of  6  feet  at  low  tide. 
The  estimated  cost  of  Plan  A  is  as  follows : 

^taiQing-walld  (6  feet  high) : 

(1)  East  side  of  canal,  3,650  linear  feet,  at  $30 $109,500 

(2)  From  month  of  canal  to  Bnzzard  Point,  1,000  linear  feet,  at  $30 30, 000 

(3)  South  of  Arsenal  gronnde,  1,760  linear  feet,  at  $30 52, 800 

(4)  Repairs  to  waU  on  west  etde  of  canal 4, 000 

Llling  (to  10  feet  above  low  tide) : 

(5)  In  Arsenal  grounds,  165,500  cabic  yards,  at  40  cents 66, 200 

(6)  East  of  canal  wall  and  north  of  V  street,  111,000  cubic  yards,  at  40 

cents 44,400 

(7)  Flats  near  Bnzzard  Point,  south  of  V  street,  231,300  cubic  yards  at 

20  cent* 46,260 

(8)  South  of  Arsenal  grounds,  113,200  cubic  yards  at,  20  cents 22, 640 

(9)  Contingencies,  10  per  cent - 37,580 

Total 413,380 

In  explanation  of  the  above  estimate  I  would  state  that  the  filling  in 
B  Arsenal  grounds  and  on  the  east  side  of  the  canal  above  the  wide 
t  between  the  canal  and  Buzzard  Point  will  have  to  be  made  with 
rth  from  a  distance.  The  price  per  cubic  yard  is  consequently  esti- 
ited  in  items  (5)  and  (6)  at  40  cents.  The  remaining  fill,  items  (7)  and 
},  can  be  made  by  dredging  and  widening  the  channel  of  the  Eastern 
anch,  and  depositing  the  material  behind  the  retaining-walls. 
[f  the  fill  and  wall  south  of  the  Arsenal  groubds  be  omitted,  the  esti- 
kte  will  be  as  follows : 

aining-walls : 

(1)  East  side  of  canal,  3,650  linear  feet,  at  $30 .- $109,500 

(2)  From  mouth  of  canal  to  Buzzard  Point,  1,000  linearfeet,  at$30 30,000 

(4)  Repairs  to  Arsenal  wall 4,000 

ling  (to  10  feet  above  low  tide)  : 

(5)  In  Arsenal  grounds,  165,500  cubic  yards,  at  40  cents 66,200 

(6)  East  side  of  canal  and  north  of  V  street,  111,000  cubic  yards,  at  40 

cents 44,400 

(7)  Flats  near  Buzzard  Point,  231,300  cubic  yards,  at  20  cents 46,260 

(9)  Contingencies,  10  per  cent J 30, 040 


330, 400 


If  the  filling  of  the  low  grounds  east  and  west  of  the  canal  be  carried 
the  present  to  6  feet  only  above  low  tide,  and  that  south  of  the 

Tracks  omitted,  the  estimate  can  be  still  further  reduced,  making 
e  cost  $226,270,  as  follows : 

taining-wall  (6  feet  high) : 

East  side  of  canal,  3,650  linear  feet,  at  $30 $109,500 

From  mouth  of  canal  to  Buzzard  Puint,  1,000  linear  feet,  at  $30 30, 000 

Repairs  to  Arsenal  wall: 4,000 

lling  (to  6  feet  above  low  tide) : 

Arsenal  grounds,  27,500  cubic  yards,  at  40  cents ^^'59 

East  of  canal  and  north  of  V  street,  57,500  cubic  yards,  at  40  cents ....  23, 000 
East  side  of  canal,  south  of  V  street  to  Bnzzard  Point,  141,000  cubic 

yards,  at  20  cents .* ^n'r-S 

Contingencies,  10  per  cent 20,5^0 
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APPENDIX  K. 


ROVEMENT  OF  THE  HARBORS  AT  BRETON  BAY  AND  ST.  JEROME'S 
EEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VERNON;  OF  RAP- 
HANNOCK  RIVER,  AND  YORK  RIVER,  VIRGINIA ;  OF  TRIBUTARIES  OF 

cIE   LOWER  POTOMAC,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND 

^RTH  CAROLINA. 


OBT  OF  MB.  S.  T.  ABEBT,  UNITED  STATES  AGENT  IN  CHABGE,  FOB 
IE  FISCAL  7EAB  ENDING  JUNE  30,  1888,  WITH  OTHEB  DOCUMENTS 
ULATING  TO  THE  WOBKS, 

IMPROVEMENTS. 


voannel  at  Mount  Vernon  Virginia. 
feabsco  Creek,  Virginia. 
Breton  Bay,  Leonardtown,  Md. 
fomini  Creek,  Virginia. 
"Tarbor   at  entrance  of  St.  Jerome's 

Creek,  Maryland. 
*api>aliannock  River,  Virginia. 
rbtojBky  River,  Virginia. 
''rbana  Creek,  Vinnnia. 

[sttaponi  River,  Virginia. 


10.  Pamnnky  River,  Virginia. 

11.  York  River,  Virginia. 

12.  Chiokahominy  Kiver,  Virginia. 

13.  Staonton  River,  Virginia. 

14.  Dan  River,  between  Madiaon,  N.  C, 

and  Danville,  Va. 

15.  Roanoke  River,  North  Carolina^ 

16.  French  Broad  River,  North  Carolina. 

17.  Removing  sunken  vessels  or  craft  ob- 

stractiug  or  endangering  naviga- 
tion. 


EXAMINATION  AND  SURVEY, 
ktoxent  River,  Maryland,  from  Benedict  to  Hill's  Landing. 


United  States  Engineer  Office, 

Wa8hingi4my  D.  0.,  July  7, 1888. 

General  :  I  have  the  honor  to  submit  herewith  my  annual  report 
the  fiscal  year  ending  June  30, 1888,  relating  to  the  improvement  of 
3rs  and  harbors  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

8.  T.  Abert, 

le  CmEP  OF  Engineers,  U.  S.  A.  ^^^^^  ^^^^  ^ff^^- 


K  I. 

JiPROVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  history  of  operations  will  be  found  in  the 
■^port  of  the  Chief  of  Engineers  for  the  year  1882,  page  1003. 

(2)  Description  of  original  condition. — ^The  landing  at  the  wharf  was 
formerly  maide  by  passing  over  the  flat  bordering  the  channel  of  the 
Potomac  for  a  distance  of  1,900  feet. 

81^ 
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The  least  depth  at  that  time  was  4  feet  at  low  water. 

(3)  Plcm  of  improvement — The  proposed  cut  to  the  wharf  wai 
tended  to  have  a  width  of  150  feet  and  a  navigable  depth  of  fro 
to  7  feet,  with  a  basin  at' the  wharf  of  150  feet  radius. 

The  superintendent  recommends  that  the  channel  be  widened  to 
feet  and  to  a  navigable  depth  of  from  9  to  10  feet  at  low  water,  wit 
basin  of  200  feet  radius.'    This  recommendation  should  be  adopted. 

(4)  Amount  expended  and  results  obtained  to  June  30, 1888. — ^From  the  ' 
beginning  of  the  improvement  $8,500  have  been  expended.    The  chan-  ' 
nel  was  completed  September  1,  1881,  with  a  width  of  145  feet  and  a 
depth  of  from  7  to  9  feet. 

In  1880  and  1881  41,384  cubic  yards  of  material  were  removed  at 
rates  varying  from  12^  to  17  cents  per  cubic  yard. 

(5)  WorJc  done  during  the  fiscal  year  e^ing  June  30,  1888. — No  work 
has  been  done  on  account  of  a  lack  of  rands.  It  is  worthy  of  remark 
that  during  a  severe  gale  from  March  11  to  March  14, 1888,  the  water 
was  about  7  feet  lower  than  ordinary  low  tide. 

(6)  Future  operations, — No  instrumental  examination  has  been  made 
since  1881.  The  superintendent  reports  that  the  steamers  encounter 
great  difficulty  in  navigating  the  channel,  which  has  filled  more  than  10 
per  cent,  in  depth.  It  is  believed  that  $8,500  will  be  required  for  the 
purpose  of  enlarging  and  deepening  the  basin  and  channel  and  for  re- 
moving the  silt  which  has  been  deposited  in  the  cut. 

The  following  appropriations  have  been  made : 

March  3,  1879 $4,000 

June  14,  1880 3,000 

March  3,  1881 1,500 

Total 8,500 

Money  statement. 

▲rnonnt  appropriated  by  act  of  August  11,  1888 $6,000.00 

'  Amount  ^estimated)  required  for  completion  of  existinff  prelect 2, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

The  value  of  trade  when  the  work  of  improvement  began  was  $10,325  (see  Annual 
Report  of  1882.  page  1005).  The  value  of  trade  at  the  present  time  is  reported  to  be 
substantially  tne  same  as  during  the  previous  rear,  viz :  $12,150. 

It  is  stated  by  Mr.  H.  H.  Dod^e,  superintendent,  that  ^ere  has  been  an  increase  in 
travel  but  a  slight  decrease  in  snipments,  this  latter  being  due  to  the  very  shallow 
channel  approaching  the  wharf  and  the  narrowness  of  the  basin,  which  causes  tedious 
delays  and  limits  the  draught  of  steamers. 


K2. 

IMPROVEMENT  OF  NEALESCO  CREEK,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

{!)  Reference  to  reports. — The  report  of  tbe  survey  will  be  found  in 
the  Eeport  of  the  Chief  of  Engineers  for  1881,  page  947. 

For  history  of  operations  see  page  1006,  Eeport  of  Chief  of  Engineers 
for  the  year  1882,  Part  I. 
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cription  of  original  condition, — (See  Report  for  1885,  page  963.) 
^loH  of  improvement — According  to  the  original  project  of  im- 

jnen^  the  channel  was  to  be  100  feet  wide  and  7  feet  deep  at  low 
»         • 
Amount  expended  and  results  obtained  to  June  30, 1888. — The  first 

M  appropriation  was  ki  1881  ($5,000),  which  was  expended  in  the 

DOT  explained  in  the  Annual  Report  for  1885,  pages  962,  963.    No 

[  has  been  done  since  1882. 

the  improvement  is  to  be  continued,  $20,000  should  be  appropri- 

for  the  fiscal  year  ending  June  30,  1890. 

las  been  recommended,  if  no  appropriation  is  made,  that  this  im- 

ement  be  dropped  from  the  list  of  works  under  my  charge. 

STATISTICS  OF  TRADE. 

reply  has  been  received  from  interested  parties  as  to  the  valae  of  trade  at  the 
at  time. 

Money  statement. 

mat  (estimated)  required  for  completion  of  existing  project $20, 000. 00 

jant  that  can  be  proo  tably  expendecl  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
oitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acts  of  1866  and  1867. 


K3. 

MPROVEMENT  OP  BRETON  BAY,  LEONARDTOWN,  MARYLAND. 

HISTORY  OF  OPERATIONS. 

Reference  to  reports, — A  history  of  operations  will  be  found  in  the 
•rt  of  the  Chief  of  Engineers  for  the  year  1882,  page  1009,  and  in  the 
rt  for  1883,  page  797. 

Description  of  original  condition. — ^Breton  Bay  enters  the  Potomac 

r  82  miles  below  Washington,  D.  0.    For  a  distance  of  3,600  feet 

aneral  course  from  Leonardtown  is  southeast.    There  it  changes  to 

Qwest,  and  terminates  at  a  distance  of  6|  miles  from  the  town,  at 

^8-foot  curve  in  the  Potomac.    Its  width  at  Leonardtown  is  about 

feet.    One  and  a  fourth  miles  below  the  width  is  1,550  feet,  and  after 

aer  widening  it  contra<$ts  at  the  mouth  to  about  1  mile.    Its  least 

h  was  5  feet  near  Leonardtown,  which  gradually  Increased  to  18 

at  the  mouth.    Before  improvement  the  bar  extended  from  Leon- 

wn  to  the  9-foot  curve  in  the  bay,  a  distance  of  about  1  mile. 

Plan  of  improvement — ^The  original  project  contemplated  dredging 

lonel  150  feet  wide  from  Leonardtown  to  the  9-foot  curve,  with  a 

h  of  9  feet  at  low  water,  but  it  was  proposed  in  1886  to  widen  the 

'.0  200  feet  for  a  distance  of  1^  miles  and  to  enlarge  the  basin  to  a 

h  of  400  feet  by  800  feet  in  length.    So  far  as  it  may  be  permitted 

iparian  owners,  I  would  recommend  that  the  material  be  deposited 

Jlel  with  the  channel,  and  about  300  feet  from  the  outer  edge.    The 

D  and  channel  should  not  be  less  than  10  feet  in  depth. 

estimate  of  1886  was $26,000 

'nnt  appropriated  Augnst  5, 1886 6,500 

intdae  on  estimate 19,500 

wmd  numbers 20,000 

lis  sum  can  be  profitably  expended  during  the  fiscal  year  endVug 
oe  30j  1890,  » 


* 
816        REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMT 

(4)  Amount  expended  and  results  obtained  to  June  30, 1888. — From  \ 
year  1879  to  June  30, 1888,  $29,173.96  were  expended  in  excavati 
172,288  cubic  yards  of  material  at  rates  varying  from  10  to  18  c^ 
per  cubic  yard.  At  the  close  of  the  work  in  March,  1887,  the  basin 
the  upper  end  of  the  channel  was  645  feet  long  by  370  feet  wide,  narro 
ing  to  a  width  of  150  feet  in  335  feet.  From  the  lower  end  of  this  ba« 
the  channel  continued  150  feet  wide  for  a  distance  of  1,870  feet,  ai 
185  feet  wide  for  a  further  distance  of  1,420  feet,  the  depths  varyi] 
from  8.5  feet  to  13.3  feet  at  low  water. 

(5)  Work  done  during  the  fiscal  year  ending  June  30, 1888. — Work  w 
suspended  during  the  year  for  lack  of  funds. 

(6)  Future  operations. — The  basin  and  channel  should  be  widened 
the  dimensions  recommended  in  the  amended  project,  and  the  cham 
continued  until  the  depth  of  9  feet  at  low  water  is  reached.  The  mater 
excavated  from  the  channel  should  be  deposited  parallel  with  it  for  t 
l)urpose  of  a  dike,  if  objection  is  not  made  by  the  citizens. 

The  following  appropriations  have  been  made: 

June  18, 1878 , f5, 

March  3, 1879 4, 

Jane  14,1880 3, 

March  3, 1881 3, 

Augusts,  1882 5, 

July  5, 1884 3, 

August  5, 1886 : 6, 

•  

Total 29. 

The  work  is  in  the  collection  district  of  Annapolis,  the  port  of  entry,  and  in 
Fifth  Light-house  District,  near  Blakistone  Island  Light. 

Leonardtown  is  one  of  the  landings  of  the  Potomac  Biver  and  B 
timore  boats. 

STATISTICS  OF  TRADE. 

Circular  letters  requesting  statistics  of  trade  were  addressed  to  parties  interes 
but  no  satisfactory  reply  has  been  received. 

Money  statement. 

July  1,  1887,  amount  available.... $99: 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 66* 

July  1,  1888,  balance  available 32 

Amount  appropriated  by  act  of  August  11,  1888 3,00 

Amount  available  for  fiscal  yearending  June  30,  1889 3,32 

{Amount  (estimated)  required  for  completion  of  existing  project 17,  OOl 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    17,  OOi 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


K  4. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 
HISTORY  OF   OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  the  final  survey  will  be  foi 
in  the  Report  of  the  Chief  of  Engineers  for  1873,  page  822.  The  rei 
of  survey  from  the  ferry  (Nomini  Wharf)  to  the  head  of  tide-wate 
Beale's  Mill  will  be  found  in  the  Report  for  1881,  page  954.  For  hist 
of  operations  to  June  30, 1884,  see  Reports  from  1882  to  1884. 
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(5^  WarJe  done  during  the  fiscal  year  ending  June  30, 1888. — No  work 
bM  been  done  during  the  year,  on  account  of  lack  of  funds. 

(6)  Future  operations. — ^The  outer  channel  has  not  the  depth  required 
by  the  project,  but  if  it  is  found  to  be  sufficient  for  the  purposes  of 
BaTigation,  operations  under  the  next  appropriation  may  be  limited  to 
aeenring  in  the  inner  channel  the  depth  and  width  desired  by  the  Fish 
Commission,  tIz,  a  depth  that  will  be,  when  completed,  6  feet  at  low 
water^  with  a  width  of  40  feet  at  bottom.  To  continue  the  excavation 
to  these  dimensions  it  was  estimated  (in  1885)  that  the  cost  would  be 
about  $26,000,  but  this  sum  should  be  increased  to  provide  for  the  fill- 
ing which  has  taken  place  since  that  date.  From  the  reports  of  pilots 
it  is  believed  that  this  filling  amounts  to  33^  per  cent.,  which  would 
raise  the  estimated  cost  to  $34,700.  The  nearest  harbors  of  refuge  are 
the  Patuxent  Biver,  about  15  miles  to  the  north,  and  St.  Mary's  Biver, 
which  empties  into  the  Potomac  about.  30  miles  to  the  northwest. 

From  its  situation  it  is  evident  that  St.  Jerome's  would  afford  a 
couvenient  harbor  of  refuge,  particularly  for  small  sailing  vessels  and 
oyster-boats,  if  the  bar  at  the  mouth  were  removed. 

The  following  appropriations  have  been  made : 

Mch  3,  1881 16,500 

agnrt  2,  1882 5,000 

aly5, 1884 15,000 

Total 26.500 

rhe  work  is  la  the  ooUeotion  district  of  Annapolis.    The  nearest  light-house  is 
int  Lookout,  6  miles  distant. 

Money  statement. 

iyl,  1887,  amount  available $1,770.00 

^  1,  lo88,  amount  expended  during  fiscal  year,  esclusive  of  liabilities 
wtstanding  July  1, 1887 408.60 

fl,  1888,  balance  available 1,361.40 

JDoont  (estimated)  required  for  completion  of  existing  project 34,700.00 

Lmount  that  can  be  protitabl^  expended  in  fiscal  year  ending  June  30, 1890    34, 700. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

rhe  value  of  trade  when  the  work  of  improvement  began  was  $167,800  (see  Annual 
'port  for  1885,  page  970^.  Mr.  J.  T.  Powell  reports  the  trade  at  the  present  time  as 
5,500,  and  makes  the  following  statement :  ^'  The  trade  in  oysters  and  in  the  prod- 
(I  of  the  soil  is  yearly  crowing.  If  the  channel  were  made  50  feet  wider  and  2 
<A  deeper,  and  the  middle  ground  removed,  the  harbor  would  be  second  to  none  on 
le  Boatn  side  of  the  bay.  It  would  give  this  section  trade  by  steamers  to  Baltimore 
d  Washington." 


K  6. 

IMPBOVEBiENT  OP  RAPPAHANNOCK  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  summary  of  operations  from  the  com- 
mcement  of  the  work  to  the  close  of  the  fiscal  year  ending  June  30, 
$2,  will  be  found  in  the  Eeport  of  the  Chief  of  Engineers  for  that 
ar,  page  1017  j  also  in  the  report  for  1883,  page  802.  The  report  of  the 
irvey  of  Capt.  Joseph  F.  K.  Mansfield,  made  in  1852,  will  be  found  in 
16  Report  of  the  Chief  of  Engineers  for  1874,  page  36.  In  the  same  vol- 
me,  Part  I,  page  32,  will  be  found  the  report  of  the  survey  made  in  1870. 

(2)  Description  of  aripinal  condition, — The  fiappahannock  River  fcoxxx 
rederickebargb,  the  bead  of  navigation,  to  the  Chesapeake  "Bay,  \a 
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about  106^  miles  in  length.    It  enters  Ohesapeake  Bay  aboat  119  miles 
below  Baltimore. 

Its  general  coarse  is  southeast. 

Its  width  at  Fredericksburgh  is  about  300  feet,  and  it  continues  narrow, 
with  two  exceptions,  namely,  at  Tobago  Bay  and  Green  Bay,  as  far  as 
Occupacia  Creek,  56^  miles  below  Fredericksburgh,  where  its  fluvial  char- 
acter disappears.  At  this  point  its  width  is  about  half  a  mile,  and  from 
this  point  it  begins  to  widen  in  its  course  and  becomes  at  its  mouth  3J 
miles  wide. 

The  tides  range  from  2^  feet  at  the  mouth  to  about  4  feet  at  Frede 
ricksburgh.  Freshets  are  of  short  duration,  rising  to  about  20  feet  at 
Fredericksburgh,  and  are  but  slightly  felt  at  Port  Boyal,  29 J  miles  be- 
low. (For  table  showing  highest  water  at  Fredericksburgh  for  each 
month  from  1879  to  1885,  also  for  table  of  distances,  see  Report  of 
1885,  pages  971  and  972.) 

(3)  Pkin  of  improvement — In  1879  a  general  estimate  was  submitted, 
which  included  the  construction  of  dikes  and  the  cost  of  increasing  the 
depth  and  width  of  the  channel.  It  was  not  practicable  to  fix  precisely 
the  location  of  the  dikes,  or  the  exact  amount  of  dredging,  since  the 
work  advances  slowly  and  changes  must  occur  before  the  point  of  im- 
provement can  be  reached.  The  calculations  were  based  on  the  dimen- 
sions of  a  channel  which  should  have  a  width  of  from  100  to  150  feet  and 
a  depth  of  10  feet  at  low  water,  as  far  as  Port  Royal,  29J  miles  below 
Fredericksburgh ;  and  thence  to  the  mouth  should  not  be  less  than  200 
feet  in  width,  with  a  depth  of  not  less  than  15  feet  at  low  water.  The 
estimate  included  such  dikes  as  at  the  time  seemed  necessary,  but  be- 
fore beginning  the  improvement  at  any  locality  a  careful  survey  and 
final  plan  should  be  prepared.  The  total  cost  of  the  work  was  estimated 
to  be  $291,000. 

(4)  Amount  expended  and  results  obtained  to  June  30,  1888. — From  the 
adoption  of-  the  project  in  1879  to  the  close  of  the  fiscal  year  ending 
June  30, 1888,  $96,642.44  were  expended  between  Fredericksburgh  and 
Farley  Vale  bars,  a  distance  of  12.6  miles,  in  dredging  165,875  cubic 
yards  of  sand  and  silt,  and  in  the  construction  and  repair  of  dikes. 
Two  groups  of  rock  were  removed  from  Bernard's  Reach  and  Bernard's 
Bend.    This  work  w.is  done  by  day  labor. 

Between  Fredericksburgh  and  Farley  Vale  the  channel  had  a  depth 
of  not  less  than  8  feet  at  low  water,  and  a  width  of  about  100  feet  for 
12^  miles — the  distance  improved. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bars,  showing  the  depth  before  improvement  and  the  least  depth 
in  a  width  of  about  100  feet  at  the  close  of  the  fiscal  year  ending  June 
30, 1888.  • 


Locality. 


Fredericksbargh  Bar,  below  steam- boat  wharf 

PoUock'HBar 

Bernard's  Bar 

Pratt's  Bar 

Spottswood  Upper  Bar 

Spottswood  Lowec  Bar 

Castle  Ferry  Bar 

Farley  Vale  Bar* 

*  Last  sonnding  taken  in  1%&W%5. 
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LcNsaUtlM. 


Creek 

.  Wormley's  Landing 

AckBar 

iB«nd 

Landing 

lend  

itlo  Ferry 

<anding 

[ending 

)o  Bend 

Blade« 

B'e  Bar    

Upper  Marl  Pit 

1  Landing 

Upper  Landing 

Lower  Landing 


Dlatanoe. 


MOm. 


3 
5 

? 

7 

II 

0 
10ft 

11 

Hi 
Hi 
111 

ill 


Localities. 


Carter's  I«wer  Landing 

Tamer's  finding 

Spring  Bar  

Piping  Tree 

Cameron's  Landing 

Boundary  Line  of  Hanover  and  New 

Kent  counties 

WiUerov's  Landing 

Oarlick*8  Ferry 

White  HouRO  Sution 

Indian  Town , 

Lester  Manor. 

Smith's  Ferry 

Cnmberland's 

Blockade 

West  Point 


Distance. 


JfUes. 


Plan  of  improvement — The  plan  of  improvemeut  consisted  iu  re- 
g  the  logs,  trees,  snags,  and  wrecks  which  obstracted  navigation 
en  Hanovertown  and  Garlick'sMili,  which  is  about  6^  miles  below 
I  Tree,  and  in  di edging  through  bars  from  Hanovertown  to  Piping 
From  Hanovertown  to  Wormlej's  Landing  the  cut  will  be  3  feet 
from  Wormley's  Landing  to  New  Castle  Ferry  it  will  be  5  feet 
below  the  ferry  the  cuts  will  be  from  6  to  7  feet  deep  at  low  water^ 
mstructibn  of  dikes  will  be  necessary  to  give  permanency  to  the 
el.  An  instrumental  survey  was  made  of  Skidmore  and  Siiring 
1 1884,  and  dikes  were  recommended  at  each  bar  to  maintain  the 
in  the  proposed  cut$. 

total  amount  due  on  estimate  for  improvement  of  the  river  i» 
4,  in  round  numbers  $16,000.  (See  Report  for  1885,  pages  982, 
ad  Report  for  1887,  page  943.) 

Amount  expended  and  results  obtained  to  June  30, 1888. — From  the 
.880  to  June  30, 1888,  $12,400.97  have  been  expended  in  the  re- 
of  snags  and  overhanging  trees  from  Hanovertown  to  Cameron'& 
f,  one-fourth  mile  below  Piping  Tree,  and  the  removal  of  the  part* 
following  wrecks,  which  obstructed  navigation,  viz :  3  at  Skid- 
I  Bar,  3  at  Garter's  Island,  and  1  at  White  House ;  also,  in  the 
uction  of  911^  feet  of  dike  at  Skidmore  and  Spring  bars. 
Work  done  during  the  fiscal  year  ending  June  30, 1888 — (a)  Contract 
-The  construction  of  dikes  at  Skidmore  and  Spring  bars  under 
ct  with  Francis  H.  Smith,  which  was  in  i)rogress  at  the  close  of 
jt  fiscal  year,  was  completed  August  31,  1887.  Six  hundred  and 
;y-three  linear  feet  of  dike  were  built,  at  a  cost  of  $3.55  per  loot 
g  a  total  of  911^  feet  built  under  this  contract. 
WorJc  by  day  labor. — Authority  was  obtained  November  23, 1887, 
3  temporary  transfer  of  the  Eappahaunock  Eiver  plant,  at  Fred- 
burgh,  to  the  Mattapoui  and  Pamunky  rivers,  in  succession,  for  the 
al  of  snags,  etc.  After  the  cempletion  of  the  work  on  the  Matta- 
liver,  February  14,  1888,  the  plant  was  transferred  to  the  Pa- 
J  J  arriving  at  Wormley's  Landing  February  22, 1888. 
work  of  removing  snags  and  overhanging  trees  was  commenced 
md  continued  down-stream  about  11 J  miles  to  a  point  below  Cam- 
Wharf,  about  a  quarter  of  a  mile  below  Piping  Tree.  One  huu- 
md  thirty-seven  snags,  14  drift-logs,  98  trees,  34  limbs,  and  28 
s  were  removed  trom  the  river. 

Ive  mats  were  constructed  and  sunk  in  front  of  the  dike  at  Skid- 
Bar,  and  23  mats  in  front  of  the  dike  at  Spring  Bar,  at  a  total 
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cost  of  $333.20.  Two  clusters  of  fender-piles,  3  piles  in  a  cluster,  ^ 
driven  in  front  of  the  dike  at  Skidmore's  Bar,  and  2  clusters  at  Sp 
Bar,  at  a  total  cost  of  $98.40.  Work  was  completed  April  19,  and 
plant  transferred  to  West  Point,  Va.,  and  put  in  charge  of  a  watchi 

On  June  2  the  plant  left  West  Point  to  repair  the  dike  at  Bool 
Bar,  Totusky  Eiver,  Virginia. 

(6)  Future  operaUona. — ^The  work  of  removing  snags,  leaning  ti 
and  wrecks  should  be  continued|  the  channels  through  Skidmare 
Spring  bars  should  be  dredged,  and  the  banks  which  require  watt 
should  be  examined. 

The  following  appropriations  have  been  made : 

June  14,  1880 $i 

March  3,  1881 J 

August2,  1882 i 

AugnstS,  1886 I 

Total It 

The  wock  is  in  the  collection  district  of  Richmond,  which  is  tke  nearest  po 
entry. 

The  following  drawings,  showing  progress  of  work;  accompany 
report : 

(a)  Map  of  Pamanky  River,  fh>m  Hanovertown  to  Cameron's  Landing. 
ib)  Chart  of  Skidmare's  Bar. 
(0)  Chart  of  Spring  Bar. 

Money  statement. 

July  1,  1887,  amount  available $6,04 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 5,94 

July  1, 1888,  balance  available S 

Amount  appropriated  by  act  of  August  11,  1888.  3,00 

Amount  available  for  fiscal  year  ending  June  30, 1889 3, 09 

r  Amount  (estimated)  required  for  completion  of  existing  project Ut.OC 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jal^  30, 1890    13,  OO 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  an'^ 
I     harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

The  value  of  shipments  and  receipts  when  the  work  of  improvement  began  wi 
ported  as  $30,000.  The  total  trade  of  the  river  in  1883,  as  reported  by  Mr.  J.  S.  1 
was  several  millions  of  dollars. 

Mr.  Willeroy  reports  receipts  and  shipments  by  water,  from  his  landing,  in  188 
be  about  $100,000. 

Circulars,  addressed  to  parties  interested,  in  regard  to  the  present  value  of  the  1 
of  the  river  have  not  been  answered. 


K  II. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  the  survey  of  the  bar  at  "W 
Point,  Va.,  and  off  Potopotank  Creek,  will  be  found  in  the  Eeport  ol 
Chief  of  Engineers  for  1880,  page  897.  Work  done  since  that  date 
be  foand  in  fiubsequent  Annual  Reports. 


r< 
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.)  Description  of  original  condition. — The  PamuDky  and  Mattaponi 

versnniteat  West  Point  to  form  the  York  River,  which- follows  a 

oatheasterly  coai»e  for  a  distance  of  41  miles,  and  empties  into  Chesa- 

ke  Bay  aboat  16  miles  north  of  Fortress  Monroe.    Its  coarse  from 

St  Point  is  noticeably  straight  for  31  miles.    Its  average  width,  as 

as  Yorktown,  a  distance  of  26  miles,  is  1^  miles.    Before  improve- 

it,  navigation  was  obstructed  by  two  bars,  one  at  West  Point,  21 

^s  in  length,  the  other  at  Potopotank  Creek,  aboat  2,200  feet  in  length. 

depth  at  West  Point  at  low  water  was  15^  feet ;  the  depth  at  Po- 

itank  Greek  was  18.J  feet  at  low  water.    With  the  exception  of  these 

bars,  the  depth  of  the  channel  was  not  less  than  20  feet  at  low  water. 

)  Plan  of  improvement — The  depth  of  the  proposed  channel  will  be 

rt  at  low  water,  and  the  width  of  aboat  400  feet  has  been  adopted 

rmit  large  vessels  to  beat  up  to  the  wharf  at  West  Point.    The 

udnt  6t  the  estimate  was  $256,000. 

It  is  intended  to  extend  the  channel  past  the  wharves  to  the  deep 
ter  above,  for  the  purpose  of  a  tarning-basin.    The  depth  will  be  the 

Dike, — To  transfer  the  deposit  to  deep  water,  a  dike  should  be  built 
[fhich  should  commence  on  the  right  bank,  about  400  feet  above  Ferry 
Ireek,  and  extend  down-stream  for  a  distance  of  jibout  8,800  feet.  It 
[fill  cost  about  $6  per  linear  foot,  or  $52,800  for  the  length  which  is  be- 
"  5ved  to  be  necessary. 

(4)  Amount  expended  and  results  obtained  to  June  30,  1888. — At  Po- 
ttopotank  Creek  58,809  cubic  yards  of  material  were  dredged  in  1880- 
dfllSSl,  at  the  rate  of  15  cents  per  cubic  yard,  which  gave  a  channel  105 
Jifeet  wide  and  22  feet  deep  at  low  water. 

_■  At  West  Point  572,204  cubic  yards  were  dredged,  under  successive 
oBippropriations,  between  October  4, 1881,  and  June  30, 1887,  at  rates  vary- 
i*^iBj^from  8 J  to  16  cents,  which  gave  a  channel  through  the  bar  190  feet 
'fie for  a  distance »of  750  linear  feet;  230  feet  wide  for  a  distance  of 
_  [5^  ^eet ;  190  feet  wide  for  a  distance  of  6,290  feet ;  180  feet  wide  for 
wdistance  of  1,200  feet,  and  100  wide  for  a  distance  of  1,000  feet,  all  dis- 
'^^poces  being  stated  successively  and  in  a  descending  order.  The  depth 
"Jnjfche  channel  varies  from  17.8  to  25.6  feet  at  low  water. 

be  condition  of  channel  and  line  of  proposed  dike  are  shown  on 
*ts  accompanying  Eeport  of  Chief  of  Engineers  for  1887,  opposite 
e  946. 

^mping-ground. — ^The  material  dredged  at  West  Point  during  the 

Stess  of  the  improvement  has  been  dumped  on  the  east  side  of  the 

^^^r,  beginning  near  GoflPs  Point  (about  2,800  feet  above),  to  the  dis- 

!^c©  of  about  1  mile  below.    The  depth  of  the  water  upon  the  dump- 

*^S-ground  varied  from  3  to  7J  feet  at  low  water. 

l^he  total  number  of  cubic  yards  dredged  at  Potopotank  Oreek  and 
*^est  Point  was  631,013,  at  a  cost  of  $95,348.62. 
.  (^)  Work  done  during  the  fiscal  year  ending  June  30,  1888. — No  work 
**^  been  done  daring  the  year  on  account  of  a  lack  of  funds. 

(6)  Future  operations. — It  is  proposed  to  complete  the  dredging  of  the 
«^nannel  through  the  bar  to  about  400  feet  width  and  22  feet  depth  at 
*ow  water,  and  to  construct  the  dike  proposed  in  order  to  give  perma- 
^^Dcy  to  the  channel. 

'he  following  appropriatiops  have  been  made  : 

■  J?ne4,1880 $10,000 

•0113,1881 25,000 

'^8t2, 1882 25,000 


f 
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July  5,  1884 '. $20,i 

Augusts,  1886 , 18,75 

Total 98, 

Estimate,  inclading  dike 308,d0itri 


Amount  due  on  estimate 


210,1 


= 


For  the  completion  of  the  dike,  the  amount  re^^nired  is 52,b(W 

To  continue  dredging 59,20ft 


Amount  required  for  fiscal  year.... 112,000|; 

The  entire  dike  should  be  contracted  for  at  the  same  time  in  order  to  secure  ecoii4^ 
omy  of  execution.  i 

The  work  is  in  the  collection  district  of  Richmond,  Ya.,  which  is  the  nearest  port  V. 
of  entry.    The  nearest  light-house  is  Bell  Rook,  in  the  fifth  light-house  district. 

Money  statement.  ' 

July  1, 1887,  amount  avaihible $3,656.28^^ 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  l,ltf87 254.90 

July  1, 1888,  balance  available 3,401.38 

Amount  appropriated  by  act  of  August)  11, 1888 30,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 33, 401. 38 


(Amount  (estimated)  required  for  completion  of  existing  project  ..... .  180, 050. 00 
Amount  that  can  be  prontablv  03 
Submitted  in  compliance  with 
harbor  acts  of  1866  and  1867. 


J  Amount  thatcan  be  prontablv  expended  in  fiscal  vearendingjune30, 1890  112, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


STATISTICS  or  TRADE. 

In  1884  the  total  trade  by  rail  and  water  was  reported  as  |46,558,246,  the  trade  by 
water  being  $27,285,028.  There  were  494  arrivals  of  steamers ;  greatest  draught,  21i^ 
feet,  with  a  total  tonnage  of  454,400  tons ;  and  214  arrivals  of  sail- vessels,  with  a 
greatest  draught  of  22  feet  and  a  total  tonnage  of  85,600  tons. 

Mr.  P.  H.  Adams,  eeueral  forwarding  agent  Piedmont  Air  Line  Railroad,  reports 
the  foreign  tonnage  for  1887  thirty  times  as  great  as  in  1880,  and  the  coastwise  ton- 
nage about  four  times  as  great. 

No  details  could  be  obtained. 

Circularp  addressed  to  interested  parties  have  remained  unanswered. 


Kl2. 

IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  a  personal  examination,  with 
an  estimate  for  improvement,  will  be  foaud  in  the  Report  of  the  Obief 
of  Engineers  for  1875,  Part  II,  page  170.  An  estimate  for  improving 
the  bar  at  the  mouth  was  submitted  in  1882.  (See  Report  for  1888,  page 
1041.) 

(2)  Description  of  original  condition, — The  Chickahominy  River  rises 
in  Henrico  County,  Va.,  12  miles  northwest  of  Richmond;  flows  south- 
east, and  empties  into  the  James  River,  42  miles  from  its  mouth,  and 
opposite  Newport  News.    Between  Forge  Bridges  and  Windsor  Shades 


APPENDIX   K — ^REPORT   OP  MR.    S.    T.   ABERT.  833 

the  Davigatioii  is  confined  to  lighteis,  and  the  chief  obstractions  at  the 

time  of  survey  consisted  of  snags  and  logs.    At  Windsor  Shades,  19 

iniles  below  Forge  Bridges,  the  depth  was  4.5  feet;  at  Old  Fort  Bar  it 

was  about  5  feet;  and  at  Binn's  Bar,  22  miles  from  Forge  Bridges,  the 

depth  at  low  water  was  4  feet.    Thence  at  the  time  of  the  survey  no 

obstruction  was  encountered  until  the  bar  at  the  mouth  was  reached. 

Over  this  bar  11  to  12  feet  could  be  carried  at  low  water  in  the  year 

1882.    The  depth  is  influenced  by  the  wind.    (For  table  of  distances 

Bee  Report  for  1885.)    The  length  from  Forge  Bridges  to  the  James 

River  is  about  44  miles. 

(3)  Plan  of  improTement — It  was  proposed  to  improve  the  channel 
for  19  miles  between  Forge  Bridges  and  Windsor  Shades  by  removing 
the  logs,  trees,  and  snags,  and  subsequently,  if  required  by  increase  of 
trade,  to  dredge  a  channel  through  the  bar  above  Windsor  Shades 
whenever  an  appropriation  should  be  made  for  that  object,  but  no  es- 
timate was  submitted  for  the  improvement  of  this  part  of  the  river.  It 
was  also  proposed  to  cut  a  channel  through  the  bars  at  TVindsor  Shades, 
Old  Fort  and  Binn's,  with  a  width  of  100  feet  and  a  depth  of  8  feet,  and 
to  cat  a  channel  through  the  bar  at  the  mouth,  with  a  width  of  200  feet 
uid  a  depth  of  from  14  to  15  feet  at  low  water. 

(4)  Amount  expended  and  results  obtained  to  June  30, 1888. — Ten  thou- 
sand dollars  have  been  expended  at  Windsor  Shades,  Old  Fort  and  Binn'^ 
bars,  and  $9,000  at  the  mouth  of  the  river,  making  a  total  of  $19,000. 
With  this  sum  45,197  cubic  yards  of  material  were  removed  from  Wind- 
sor Shades,  Old  Fort  and  Binn's  bars  at  rates  varying  from  14  to  14.9 
cents  per  yard ;  and  38,158  cubic  yards  were  removed,  under  successive 
appropriations,  from  the  bar  at  the  mouth  at  rate^^of  22^  and  14|  cents 
per  yard.  At  Windsor  Shades  the  cut  was  made  with  a  width  of  100 
feet  aiid  a  depth  of  from  8  to  9  feet  at  low  water.  At  Old  Fort  Bar  a 
cut  was  dredged  to  a  width  of  100  feet  and  a  depth  of  from  8  to  9  J  feet, 
but  by  filling  at  the  sides  the  width  has  since  been  reduced  to  75  feet. 
A.t  Binn's  Bar  the  original  width  of  cut  was  200  feet,  but  subsequently 
was  reduced  by  the  caving  of  the  sides  of  the  cut  to  160  feet.  The 
iepth  was  from  7j  to  8J  feet  at  low  water.  The  depth  of  the  channel 
ttirough  Windsor  Shades,  Old  Fort  and  Binn's  bars  appears  to  have 
deepened  since  the  completion  of  the  work,  owing  to  the  closing  of  side 
channels.  A  channel  has  been  made  through  the  bar  at  the  mouth, 
liith  a  width  of  200  feet,  a  depth  of  from  14  to  15  feet  at  low  water,  and 
a  length  of  from  1,700  to  1,800  feet.  A  fan-shaped  cut  wasmade  at  the 
opper  end  of  the  channel,  which  has  a  maximum  width  of  250  feet. 

(5)  Work  done  during  the  fiscal  year  ending  June  30,  1888. — No  work 
has  been  done  on  account  of  lack  of  funds. 

(6)  Future  operations, — ^To  meet  the  increased  demands  of  trade,  I 
would  respectfully  recommend  that  an  examination  be  made  of  the  bars 
above  the  mouth,  in  order  to  determine  the  amount  which  should  be 
exx>ended  upon  each,  and  that  the  balance  due  on  the  original  estimate 
should  be  applied  to  their  improvement,  after  the  entrance  and  outlet 
of  the  channel  over  the  bar  at  the  mouth  of  the  river  have  been  suffi- 
ciently increased  in  width.  Obstructions  to  navigation  have  been  re- 
ported at  several  points  between  Binn's  Bar  and  the  mouth  of  the  river, 
which  may  have  been  revealed  by  the  increased  draught  of  vessels  en- 
gaged in  trade,  or  may  be  due  to  the  shoaling  of  the  channel. 

Dumping  grounds. — In  dredging  under  future  appropriations  the  old 
dumping  grounds  may  be  used.    The  material  from  Windsor  Shades, 
Old  Fort  and  Binn's  bars  was  deposited  in  the  lateral  channels  be- 
tween the  4-foot  and  6-foot  curves.    The  material  dredged  from  lA\e  Wt 
jSNa  88 53 
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at  the  mouth  was  deposited  on  the  flats  in  the  James  Eiver,  between 
the  5-foot  and  S-foot  carves,  at  a  distance  of  about  1^  miles  from  the 
center  of  dredging. 

The  original  estimate  for  the  bars  above  the  mouth  amounted  to $11, 000 

The  estimate  for  the  bar  at  the  month  amounted  to 18,000 

Total  estimate 29,000 

Amount  appropriated  to  June  30,  1888 19,000 

Balance  due  on  estimate 10,000 

This  sum  can  be  profitably  expended  as  recommended  above. 

If  an  appropriation  should  be  made  which,  in  the  judgment  of  the 
Chief  of  Engineers,  is  not  large  enough  to  secure  reasouaole  bids,  the 
same  should  be  retained  until  additional  appropriations  have  raised  the 
amount. 

The  following  appropriations  have  been  made: 

June  13, 1878 - f5,000 

March3, 1879 1,000 

June  14, 1880. 2,000 

March  3, 1881 2,000 

August  2,  1882 5,000 

Augusts,  1886 4,000 

Amount  appropriated  to  June  30, 1888 19,000 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of  en- 
try. The  nearest  light-house  is  Deep  Water  Shoal  light -house,  in  the  fifth  light-house 
district. 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1888 $2,500.00 

[  Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

]  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      7,  SOO.  00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

The  following  statement  was  received  from  Mr.  C.  Perkins  for  the  year  1886 : 

Value  of  trade  by  water  in  natural  products,  principaUy  lumber,  railroad- 
ties,  and  cord-wood , $589,500 

Value  in  manufactures 115,000 

Vessels  engaged  in  trade. — Three  hundred  arrivals  and  departures  of  steam-vessels  of 
100  tons  burden  and  draught  of  6^  feet,  and  200  arrivals  and  departures  of  sailing- 
vessels  with  tonnage  of  600,000  tons  and  createst  draught  of  13  feet,  are  reported.  Mr. 
L.  F.  Barnes  writes  that  Biun's,  Osbome^s,  and  Windsor  Shades  Bars  should  be  deep- 
ened to  12  feet  depth  of  water;  that  the  improvement  which  commenced  in  1879  had 
enabled  larger  vessels  to  reach  the  head  of  navigation  and  had  reduced  the  rates  of 
freight ;  but  that  larger  vessels  are  now  used  ana  a  greater  depth  is  required. 


Ki3, 

IMPROVEMENT  OF  STAUNTON  RIVER.  VIRGINIA,  BETWEEN  BROOK  NEAL 

AND  RANDOLPH  STATION. 

HISTORY  OF  OPERATIONS. 

(1)  Ee/erence  to  reports, — ^A  report  of  an  examination  of  the  Staunton 

River,  between  Brook  Neal  and  Randolph  Station  (formerly  Roanoke) 

will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  18J9,  Part  I, 

page  622.    A  report  of  a  survey  and  estimates  will  be  found  in  the  Re- 
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port  for  1880,  page  780.    (For  history  of  operations  since  that  date,  see 
subsequent  annual  report.) 

(2)  Description  of  ariginal  condition, — The  principal  source  of  the 
Staunton  River  is  not  far  from  the  Peaks  of  Otter,  in  Bedford  County, 
Ya.  Its  length  is  about  200  miles.  It  unites  at  Clarksville  with  the 
Dan  Eiver,  and  the  stream  thus  formed  is  called  the  Roanoke.  The 
part  of  the  river  under  consideration  between  Brook  Neal  and  Randolph 
SStation,  on  the  Richmond  and  Danville  Railroad,  is  about  31^  miles  iu 
length.    (For  further  description,  see  Report  for  1885,  pages  989  and 

[     m.) 

(3)  Plan  of  improvement. — ^According  to  the  original  plan  it  was  pro- 
posed to  employ  spur-dikes  and  rock  excavation  to  make  a  channel  not 
less  than  35  feet  wide  and  2  feet  deep  at  low  water.  The  estimate 
amounted  to  $68,700. 

(4)  Amount  ej^ended  and  results  obtained  to  June  30,  1888. — The 
amount  exx>ended  to  June  30, 1888,  was  $32,112.  This  expenditure  has 
resulted  in  making  about  29^  miles  of  the  river  navigable  for  small 
steamers. 

(6)  Work  done  during  the  fiscal  year  ending  June  30,  1888.— Active 
operations  were  in  progress  at  the  beginning  of  the  fiscal  year  and  were 
continued  until  October  8, 1887.  A  channel  35  feet  wide  at  bot^tom  and 
2  feet  deep  at  low  water  was  cut  through  the  rock  reefs  in  Henry's  and 
Miller's  shoals,  and  about  half  way  through  White  Rock  Falls,  a  dis- 
tance of  about  IJ  miles.  About  979  cubic  yards  of  blasted  rock,  220 
cubic  yards  of  loose  rock,  and  36  cubic  yards  of  gravel  were  removed 
from  the  channel.  About  20  cubic  yards  of  blasted  rock  remain  in  the 
channel  at  White  Rock  Falls,  308  cubic  yards  of  rock  were  quarried  for 
dams,  and  182  cubic  yards,  part  obtained  from  quarry  and  part  from 
channel,  were  put  in  dams  at  the  foot  of  White  Rock  Falls. 

(6)  Future  operations. — ^The  excavation  of  the  channel  through  rock 
bars  to  Brook  Keal  and  the  construction  of  the  dams  at  White  Bock 
Falls  should  be  continued.  The  complete  removal  of  the  bars  of  sand 
and  gravel  and  construction  of  such  dikes  as  may  be  needed  have  been 
left  until  the  effect  of  the  excavation  of  the  channel  has  definitely  de- 

:  r  termined  the  new  regimen  of  the  river. 

The  following  appropriations  have  been  made : 

•  March  3, 1879 $5,000 

.    Junel4,lo80 7,500 

March  3, 1881 5,000 

Aogiist  2, 1882 4.    5,000 

,  Jaly5,1884 5,000 

Anguet6,1886 6,000 

Total 32,500 

!  Original  eatimate 68,700 

!  Appropriatioiit  to 32,500 

t  

i>;  Amoantdaeon  eatimate 36,200 

(7)  Bemaris, — ^For  the  distance  of  3  miles  above  Randolph  the  im- 
provement is  made  by  wing-dams,  and  for  26^  miles  the  improvement 
is  made  by  rock  excavation.  The  mean  level  of  the  water  surface  dur- 
ing six  or  seven  months  of  the  year  is  from  2  to  3  feet  above  low  water, 
which  gives  a  depth  in  the  excavated  channel  during  this  period  of 
from  4  to  5  feet  One  steamer,  the  Jean,  of  91  feet  length  and  14  feet 
breadth,  constructed  to  ply  between  Brook  ISTeal  and  Randolph,  is  en- 
gaged in  transportation  on  the  river.    This  steamer  has  eucouwtei^iA. 
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some  difficulty  as  the  channel  was  intended  for  steamers  of  about  75 
feet  in  length. 

The  season  for  working  in  the  river  commences  on  June  1  and  closes 
about  October  15  or  Nov.  1.  (For  further  remarks,  see  Report  for  1885, 
page  990.) 

Work  was  not  resumed  in  June,  1888,  for  laok  of  funds. 

Money  statement 

July  1,  1887,  amount  available $3,493.33 

July  1, 1888,  amount  expended  during  fiscal  year,  excloBlve  of  liabilities 
outstanding  July  1,  1887 3,105.33 

July  1,  1888,  balance  available 388.00 

Amount  appropriated  by  act  of  August  11,  1888 5,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 388. 00 

{Amount  (estimated)  irequired  for  completion  of  existing  project 31, 200. 00 
Amount  that  cafi  be  prohlably  expended  in  fiscal  year  ending  June  30, 1890    31, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
•  harbor  acts  of  1866  and  1867. 

•  STATISTICS  OF  TRADE. 

Capt.  A.  L.  Johnson  reports  that  752,281  pounds  of  freight  were  carried  by  the 
steamer  Jean  during  the  year  1887,  and  that  tne  traffic  was  much  lighter  than  usual 
on  account  of  the  ui.ilure  of  the  crops.  Mr.  J.  C.  Hendricks  reports  a  total  trade  of 
1265,000  by  water  and  rail,  $122,000  worth  of  tobacco  being  shipped,  the  remaining 
articles  being  lumber,  grain,  sumac,  fertilizers,  and  flour. 
Mr.  Charles' Bruce  writes  in  response  to  a  request  for  statistics  of  trade: 
'*  I  can  testify  that  the  navigation  has  been  greatly  improved  by  the  work  done  by 
the  Government,  but  I  should  think  that  at  least  $10,000  would  be  required  to  per- 
fect it,  and  I  wish  to  state  an  obvious  difficulty  which  should  be  overcome  before 
Qovemment  aid  should  be  withdraw nl  While  the  channel  made  between  Randolph 
and  Brook  Neal  is  amply  wide  for  a  steamer  suitable  to  our  river,  it  chokes,  when  at 
low  water,  with  sand,  at  a  few  points,  from  the  fact  that  there  are  no  wing-dams  to 
confine  the  current  to  the  channel,  for  if  this  could  be  done  the  sand  would  be  carried 
off  and  not  allowed  to  accumulate.  In  my  opinion,  then,  all  that  should  be  done  by 
the  Government  is  to  construct  the  wing-dams,  and  clear  out  a  few  remaining  obstruc- 
tions, and  we  can  then  have  no  right  to  ask  for  a  further  appropriation.  A  railroad 
from  Lynohburgh  to  Durham  will  probably  be  constructed  in  1888,  as  the  work  is 
already  commenced.  This  road  will  cross  the  Staunton  at  White  Rock  Falls  and  will 
have  a  short  siding  to  the  mouth  of  Catawba  Creek,  and  I  have  no  hesitation  in  say- 
ing that  it  wUl  make  it  doubly  important  that  the  Staunton  should  be  improved  so  as 
to  become  a  tributary  to  this  road,  as  a  feeder  and  greatly  to  the  benefit  of  the  plants 
ers  in  our  valley  and  country  contiguous  to  it.  You  will  understand  that  witn  the 
construction  of  the  Lynchburgh  and  Durham  road  there  willbea  very  productive  val- 
ley 30  miles  in  length  between  that  road  and  the  Richmond  and  Danville  Road,  and 
how  important  it  will  be  to  the  people  of  this  valley  that  the  navigation  of  the  river 
should  be  adapted  as  far  as  will  be  passible  to  steam  navigation.'^ 

BETWEEN  PIG  RIVER  AND  BROOK  NEAL. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  a  recoDnaissanoe  and  estimates 
of  the  part  of  the  Staunton  River  which  lies  between  Pig  River  and 
Brook  Neal  will  be  found  in  the  report  of  the  Chief  of  Engineers  for 
1882,  page  1047.  The  report  of  a  more  careful  survey  of  the  part  of 
the  Staunton  River  between  Pig  River  and  the  bridge  of  the  Virginia 
Midland  Railroad  will  be  found  in  the  report  for  1883,  page  827. 

(2)  Description  of  original  condition. — The  distance  from  Pig  River  to 
Brook  Neal  is  about  52  miles ;  the  descent  is  221  feet,  and  the  average 
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)  4.3  feet.  ,  Between  these  points  the  width  varies  from  150 
The  valley  through  which  it* flows  is  from  one-half  to  I 

* 

.  depth  on  the  shoals  is  about  four-tenths  of  a  foot  at  low 
>he  river  is  navigated  by  bateaux  in  ordinary  stages.  The 
le  river  is  for  the  most  part  of  solid  rock,  and  the  gravel-bars 
Dccasionallv  found  no  doubt  rest  on  rocky  beds.  Freshets 
ght  of  from  20  to  30  feet. 

)/  improvement — The  object  proposed  by  the  improvement 
lOve  the  obstacles  to  bateau  navigation  by  employing  spur- 
y  to  reduce  the  slope  of  the  water  above,  and  by  excavating 
he  channel  with  the  object  of  gaining  depth  as  well  as  of 
e  slope.  The  estimate  for  improving  the  river  between  Pig 
the  railroad  bridge,  about  23^  mi]cs,  is  $34,000.  The  esti- 
proving  that  part  of  the  river  between  the  railroad  bridge 
S^eal,  was  based  upon  a  reconnaissance  made  without  instru- 
should  be  revised  after  a  careful  instrumental  survey, 
h  of  the  proposed  channel  above  the  railroad  bridge  is  14 
depth  of  1 J  feet  at  low  water. 

nt  expended  and  results  obtained  to  June  30,  1888. — Appro- 
nee  1882  have  been  expended  between  Pig  River  and  the 
le  Virginia  Midland  division  of  the  Richmond  and  Danville 
The  amount  expended  to  June  30, 1888,  was  $6,573.04.  This 
resulted  in  opening  a  channel  consecutively  to  a  point  about 
bove  the  Virginia  Midland  Kailroad  Bridge.  The  channel 
i  feet  wide  and  1 J  feet  deep  at  low  water,  on  all  shoals  ex- 
it's Falls,  which  was  made  20  feet  wide;  Eleven  hundred 
ibic  yards  of  blasted  rock  and  319  cubic  yards  of  loose  rock 
Bd  from  the  channel. 

done  during  the  fiscal  year  ending  June  30, 1888. — Operations 
igress  at  the  beginning  of  the  fiscal  year.  Work  was  con- 
a  point  about  6  miles  above  the  railroad  bridge  to  a  point 
iles  above.  A  channel  14  feet  wide  and  2  feet  deep  at  low 
opened  through  loose  and  solid  rock  reefs  in  the  following 

Fish  Trap,  Smith's  Nos.  1  and  2,  Anderson's  Nos.  1  and  2, 
>8.  1  and  2,  Lee's  island,  Tardy's,  Mattox's,  Chellish's, 
ee  Islands,  Tucks,  Anthony's  No.  2,  and  nearly  through  Cow 

hundred  and  fifty  cubic  yards  of  loose  rock  and  550  cubic 
ipSted  rock  were  removed  from  the  channel.  Work  was  not 
June,  1888,  for  lack  of  funds. 

5  operations. — The  excavation  of  the  channel  should  be  con- 
ugh  the  remaining  shoals  requiring  improvement  to  the 
g  Eiver,  a  distance  of  about  5^  miles,  and  dams  constructed 
Ted  to  reduce  the  slope  of  the  water-surface  and  swiftness 

Dt. 

nng  appropriations  have  been  made : 

1 ., $2,000 

5,000 

8  to. 7,000 

ate  34,000 

D  estimate 27,000 

can  be  profitably  expended  during  the  fiscal  year  ending 
K).  • 
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No  satisfactory  reply  has  been  received  in  response  to  circulars  ad- 
dressed to  parties  interested  in  regard  to  the  present  valae  of  trade. 

Money  aiatement 

July  1,  1887,  amoant  available 13,393. 2a 

July  1, 1888,  amoant  expended  daring  fiscal  year,  ezclnsive  of 

liabilities  outstanding  July  1, 1887 $2,963.2f 

July  1,  1888,  outstanding  Labilities 3.00 

2,966.27 

Jaly  1, 1888,  balance  available 426.96 

r  Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

J  Amount  that  can  be  profitably  expend^in  fiscal  year  ending  June  30, 1890    27, 000. 00 
I  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


K  Z4. 

IMPROVEMENT  OF  DAN  RIVER,  VIRGINIA  AND  NORTH   CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  a  survey  from  Danbury,  K  C, 
to  Danville,  Va.,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1879,  Part  I,  page  652,  and  in  the  Report  for  1880,  Part  I,  page  788. 
The  report  of  the  survey  from  Danville  to  Olarksville  will  be  found  in 
the  Report  for  1880,  page  794.  A  history  of  operations  up  to  June  30, 
1882,  will  be  found  in  the  Report  of  that  year.  In  the  Report  for  each 
of  the  succeeding  years  will  be  found  the  history  of  operations  erince 
that  date. 

(2)  Description  of  original  condition, — The  Dan  River  rises  near 
Buffalo  Knob  in  Patrick  County,  Va.  From  Danbury  to  Danville  the 
distance  is  a  little  more  than  78  miles.  Dividing  this  district  into  two 
sections  at  Madison,  the  distance  from  Danbury  to  Madison  is  28.39 
miles,  and  the  descent  10.24  feet  per  mile.  From  Madison  to  Danville 
the  distance  is  49.81  miles  and  the  average  descent  2.82  feet  per  mile,  a 
rate  of  descent  which  makes  improvement  possible  in  this  part  of  the 
river  by  means  of  spur-dikes  and  rock  excavation. 

(3)  Plan  of  improvement. — An  estimate  for  making  a  cbaonel  suitable 
for  steam  navigation  was  submitted  in  the  Annual  Report  for  1879  (see 
page  667),  and  amounted  to  $136,000. 

In  Report  for  1880  the  cost  of  an  improvement  of  less  dimensions  is 
estimated  at  $52,000,  which  is  the  basis  of  the  present  project. 

The  channel  now  being  excavated  for  bateaux  is  16  feet  in  width,  2 
feet  in  depth  in  rapids,  and  1 J  feet  in  pools  at  low  water. 

(4)  Amount  eocpended  and  results  obtained  to  June  30,  1887. — From  the 
beginning  of  the  improvement  to  June  30,  1887,  $36,789.92  were  ex- 
pended in  excavating  a  channel  with  a  width  of  16  feet  and  a  low- water 
depth  of  about  2  feet  in  rapids  and  1^  feet  in  pools  through  all  the  rock 
bars  between  Danville  and  Wide  Mouth  Shoal,  a  distance  of  about  22f 
miles  above  the  head  of  the  canal  at  Danville.  The  whole  distance  to 
be  improved  is  49.13  miles. 

(6)  Work  done  during  the  fiscal  year  ending  June  30,  1888. — The  work 
was  done  by  day  labor  and  the  purchase  of  material  in  open  market. 
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(fl)  Bock  excavation. — Bemoval  of  rock  from  tbp  chaDnel  was  in  prog- 
jss  at  the  beginning  of  the  fiscal  year,  and  was  continued  until  Octo- 
ber 8,  when  the  work  stopped  on  account  of  the  weather.    A  channel 
.6  feet  wide  and  about  2  feet  deep  in  rapids  and  IJ  feet  in  pools  was 
pened  from  Wide  Mouth  Shoal  to  Madison,  a  distance  of  about  2G| 
jiiles,  through  loose  and  solid  rock  at  the  following  shoals,  viz :  Indian, 
Sauratown  Ford,  Leaksville  Bridge,  Galloway's  Island,  Galloway's  Ford, 
Galloway's  Fish  Trap,  Eagle  Falls,  Settle's  Bridge,  Mulberry  Island, 
Three  Islands,  Lone  island,  Slink's  and  Cross  Eapids,  and  Robertson's 
Shoals,  and  the  ledge  above  Mayo  River.    Four  hundred  and  seven- 
teen cubic  yards  of  loose  rock  and  1,491  cubic  yards  of  blasted  rock 
irere  removed. 

(6)  Sand  and  gravel  excavation. — A  channel  was  opened  through  sand 
and  gravel  at  Galloway's  Upper  Ford,  Galloway's  Island,  and  Gallo- 
way's Fish  Trap,  Eeese's,  Mulberry  Island,  and  Slink's  Shoal,  at  the  bar 
above  Mayo  Eiver.  Nine  hundred  and  eighty-one  cubic  yards  of  sand 
and  gravel  were  removed  from  the  channel. 

(c)  Quarrying, — Seven  hundred  and  thirty-one  cubic  yards  of  rock 
were  quarried  for  use  in  constructing  spur-dams  at  Slink's  and  Three 
Islands  sboals,  and  Eagle  Falls,  and  in  protecting  bank  at  Mulberry 
Mand. 

(d)  Bank  protection. — Willows  were  planted  during  April,  1888,  along 
the  bank  at  Three  Islands  Shoal  to  assist  in  protecting  it. 

(e)  Plant, — Two  stone  scows  were  built  at  Madison  for  use  in  con- 
structing dams. 

if)  Crib  dams, — ^Four  hundred  and  ninety-seven  linear  feet  of  spur- 
dams  (crib  work)  have  been  completed  at  Slink's  Shoal. 

Forty-eight  linear  feet  of  brush  mats  (10  x  16  feet)  have  been  sunk  be- 
low the  dams.  One  hundred  and  ninety-one  cubic  yards  of  rock  have 
been  used  in  construction  of  the  dams. 

(6)  Future  operations, — For  the  purpose  of  reducing  the  current,  spur- 
dams  should  be  constructed  at  the  falls  of  greatest  descent,  among 
^^  which  are  Robertson's,  Slink's,  Three  Islands,  Eagle  Falls,  Leaksville 
Bridge,  Indian,  and  Tan  Yard  shoals.  The  bank  should  be  protected 
It  Mulberry  Island.  Sand  and  gravel  excavation  should  be  made 
through  bars  at  Galloway's'Lower  Ford,  bar  above  Smith's  River,  Sau- 
ratown Ford,  Hairston's,  Cow  Ford,  Pruitt's,  Ware's,  and  Wolf  Island 
shoals. 

Additional  work  will  be  required  in  rock  excavation  at  points  below 
the  head  of  Eagle  Falls. 

The  excavation  of  the  channel  has  now  been  imperfectly  completed  to 
Ae  required  dimensions  from  Danville  to  Madison,  the  proposed  head  of 
navigation,  a  distance  of  about  49  miles,  but  points  have  been  left  pro- 
jecting from  the  bottom  which  will  be  removed  as  the  plant  descends 
,  the  stream.  The  work  of  completing  the  excavation  has  proceeded  as 
for  a^  Eagle  Falls,  about  lOJ  miles  below  Madison. 

The  following  appropriations  have  been  made: 

Jane  14,  1880 $10,000 

.March  3,  1881 8,000 

Aog08t2,  1882 7,500 

Jaly5,  1884 5,000 

Aagn8t5,  1886 20, 000 

Amoant  appropriated  to  Jane  30,  1888 50,500 

The  estimate  amounted  to 52,000 

Due  on  estimate 1,500 
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and  406  stumps  were  removed.    About  16  per  cent,  of  the  % 
moval  of  obstructions  has  been  effected. 

On  account  of  continued  high  water  and  cold  weather,  whi* 
work  impracticable,  the  operations  of  snagging  and  removi 
tions  were  closed  on  December  14, 1887.  The  plant  was  reni4 
mouth,  N.  0.,  and  the  force  was  discharged.  The  work  of  re 
structions  was  not  again  resumed  during  the  fiscal  year,  frt 
that  it  was  considered  more  economical  to  expend  the  amount 
maining  during  the  low- water  season,  which  occurs  from  Jul  j 
ber.  During  the  suspension  of  snagging  in  the  winter  season 
boat,  to  contain  forty  men,  was  built  at  a  cost  of  about  $76C 
ous  repairs  and  additions  to  and  alterations  of  the  plant  wej 
a  cost  of  about  $500.  These  included  the  addition  of  a  hea 
and  snag-hooks,  alterations  in  the  engine,  etc.  The  plant 
thorough  order  for  work  and  is  very  complete. 

(7)  Future  operations — The  present  project  relates  only  t( 
obstructions  from  the  river  between  Caledonia  and  Albems 
Of  this  90  miles  required  improvement ;  the  iwrtion  between 
and  the  mouth  containing  no  obstructions.  About  68.7  mi 
to  be  improved,  upon  which  distance  no  work  has  been  done 
miles  that  have  been  partly  improved  will  require  further  w 
mated  upon  the  basis  of  the  work  of  the  last  fiscal  year  $50, 
required  to  complete  the  removal  of  snags  and  similar  obstru 
in  the  river  and  to  keep  the  plant  in  repair  during  the  worl 
that  the  entire  amount  for  this  work  is  appropriated  within 
Ko  estimate  can  be  made  for  removal  of  snags  which  will  • 
be  brought  in.  Experience  shows  that  with  the  present  ] 
$10,000  per  year  can  be  profitably  expended  in  the  remova 
This  estimate  is  based  on  the  capacity  of  the  present  plant. 

In  the  distance  passed  over  during  the  fiscal  year  (21.3  mile 
of  the  river  bank  require  protection  from  erosion  by  plantr 
and  constructing  brush  wattling.  Uiwn  this  basis  probab 
of  the  whole  length  of  the  bank  will  require  such  protectioi 
proximate  total  cost  of  $20,000.  About  $5,000  annually  cai 
ably  expended  on  this  work  until  it  is  completed.  This  improi 
lessen  the  tendency  toward  the  formation  of  bars. 

Estimates  for  improving  Big  and  Little  Rocky  bars  by 
channels  and  removing  snags  and  other  obstructions  were  si 
the  Report  for  1887,  amounting  to  $29,610. 

An  estimate  for  improving  Looking-Glass  Bar  will  bo  mac 
ther  examination.    The  improvement  of  the  bars  named 
steamers  drawing  5  feet  to  pass  up  to  Caledonia  at  extreme 

ESTIMATE  OF  WORK  FOR  FISCAL  TEAR  ENDING  JUNE  30,   18J 

For  improving  Big  and  Little  Rocky  bars,  including  excavation  of  cbai 

and  the  removal  of  snaga  and  other  obstructions  at  these  points 

For  removing  snags  and  lor  repairs  to  snag-boat 

For  constrncting  bank  protection  and  planting  willows  as  far  as  examin 

Amount  which  can  be  profitably  expended  for  the  year  ending  June  30,  ] 
in  round  numbers 

The  following  appropriations  have  been  made  for  the  prese 

Julys,  1884 

August  5,  1886 

Total 

The  work  is  in  the  collection  district  of  Albemarle,  and  the  nearest  po 
Edenton^  N.  C.    The  nearest  light-house  is  Roanoke  Biver  Light. 
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A  chart  of  Boanoke  Eiver  from  Indian  Highland  Bar  to  the  mouthy 
showing  Uie  localities  of  the  work  done  during  the  past  fiscal  year,  is 
sabmitted  herewith. 

Money  statement. 

July  1, 1887,  amount  available $14,021.66 

Jul?  ],  1888,  amoant  espeuded  durinj;  fiscal  year,  exclusive  of 

Uabilities  out«taiidiDg  July  1,  1887 $11,364.6$ 

Joly  1,1888,  oatetanding  liabilities 92.73 

11,457.38 

Joly  1, 1888,  balance  available 2,564.28 

Amoantappropriatedby  actof  Angost  11,  1888 40,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 42, 564. 28 

( Amoant  (estimated)  required  for  completion  of  existing  project 60, 000. 00 
AmoQDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    45, 000. 00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

STATISTICS  OF  TRADE. 

The  total  value  of  shipments  and  receipts  by  water  and  rail,  for  the  entire  area  of 
eoantry  within  a  limit  of  20  miles  on  each  side  of  the  river  below  Weldon,  was  esti- 
Dited  in  1883,  by  Mr.  A.  M.  Walker,  agent  of  the  Roanoke,  Norfolk  and  Baltimore 
St^unboat  Company,  at  $14,452,000.  Of  this  amount  the  value  of  cotton  shipped  was 
nbiced  at  $6,250,000.  No  statistics  so  complete  have  been  since  received,  but  Mr. 
PTalker  stat^ :  ''With  fair  crop  years,  I  am  still  under  the  impression  that  the  re- 
ietpts  and  shipments  will  still  nearly,  if  not  quite,  equal  those  of  1883.'' 

Short  crops  of  cotton  for  three  successive  years  have  since  caused  a  decrease  both 
I  shipments  and  of  receipts  for  that  period.  Some  decrease  In  the  trade  by  water 
las  also  doubtless  been  occasioned  by  a  diversion  of  shipments  to  railroads  and  the 
ick  of  needed  improvement  in  the  river.  The  completion  of  a  railroad  from  Tarbor- 
Dgb  to  Hamilton  in  1887  will  increase  the  shipment  of  cotton  by  the  river. 

Mr.  John  D.  Biggs,  of  Williamston,  N.  C,  reports  the  estimated  trade  by  river 
lone  for  1887  as  follows : 

hipments  and  receipts  of  natural  products  by  water $2, 620, 000 

hipments  and  receipts  of  manufactures  by  water 219,000 

Total 2,839,000 

Of  thia  sum  the  value  of  cotton  shipped  was  $2,000,000  and  the  value  of  lumber 

lipped  was  $300,000. 

Six  propellers  of  from  6  to  8  feet  draught  make  weekly  trips  up  the  river  as  far  as 

amilton;  five  of  these  go  to  Big  Rocky  Bar  in  the  season  of  low  water  and  above 

hen  the  water  is  high. 

One  propeller,  drawing  7  feet,  makes  dailv  trips  from  Plymouth  to  Williamston, 

ad  makes  two  trips  per  week  from  Plymoutn  to  Hamilton. 

One  stern- wheel  boat,  drawing  about  2\  feet,  makes  semi- weekly  trips  from  Hamil- 

in  to  Caledonia. 

One  side- wheel  steamer  makes  daily  trips  from  Janesville  to  Montrose,  N.  C,  on  the 

howan  River. 

Two  other  steamers  connect  the  Roanoke  River  with  the  Cashai  River  at  Windsor, 

.  C,  and  with  the  Chowan  River  at  Franklin,  Ya. 

Other  boats  are  engaged  irregularly  in  the  river  trade. 


K  i6. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER.  NORTH  CAROLINA. 

HISTORY  OP  OPERATIONS. 

{V)  Beferenceio  reports, — A  report  and  estimate  for  improving  the 
art  of  the  river  between  Brevard  and  Big  Back  Shoals,  in  Buncombe 
nd  Henderson  coanties,  North  Carolina^  will  be  foand  in  the  B>eport 
f  the  Ohief  ofBngineera  for  1878,  page  525.    An  estimate  for  imptov- 
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ing  the  part  of  the  river  between  Smith's  Bridge  and  the  foot  of  Loi 
Shoal,  made  in  accordance  with  the  actof  Aagust  i,  1882,  will  befooi 
in  the  Keport  of  the  Chief  of  Engineers  for  1883,  page  832. 

A  history  of  operations,  showing  the  progress  of  the  improvemei 
since  1878,  will  be  found  in  the  annual  reports  of  each  year.  The  i, 
ports  of  1882  and  1883  give  condensed  statements  of  operations. 

(2)  Description  of  origifial  condition, — See  Annual  Report  of  Chief 
Engineers  for  1885,  page  998,  and  for  1887,  page  958. 

(3)  Plan  of  improvement. — The  first  appropriations  were  applied 
the  improvement  of  the  river  between  Brevard  and  Big  Buck  ShoaU 

After  the  removal  of  the  logs  and  trees  it  was  proposed  to  constru 
spurdikes  and  to  excavate  a  channel  through  the  ledges  of  rock  whici 
formed  the  bars. 

Under  the  act  of  August  2,  1882,  appropriating  $5,000,  the  same 
method  was  extended  from  Long  Shoal  to  Smith's  Bridge. 

The  two  projects  were  identical  in  their  general  features,  and  con- 
templated making  channels  35  feet  wide  and  2^  feet  deep  at  low  water, 
between  Brevard  and  Big  Buck  shoals,  and  30  feet  wide  and  3J  feet 
deep  from  Smith's  Bridge  to  Long  Shoal. 

The  estimated  cost  of  making  these  improvements  is  $122,000.  (See 
Eeport  for  1887,  page  958.) 

(4)  Amount  exper^ed  and  results  obtained  to  June  30, 1888. — The  work 
has  been  suspended  since  1883,  and  the  condition  of  the  channel  is  un- 
known at  the  present  time. 

About  26  miles  of  the  river  between  Brevard  and  Big  Buck  Shoals 
and  4^  miles  above  Smith's  Bridge  have  been  improved,  making  a  total 
of  30J  miles  of  improved  channel. 

Aggregate  of  estimates $122,000 

Expended  above  Big  Buck  Shoals |38,000 

Expended  below  LongShoal 5,000 

43, 000 

• 

Du«  on  estimate 79,000 

Of  this  sum  about  $8,000  is  due  on  the  estimate  for  the  part  of  the  j 

river  above  Big  Buck  Shoals,  and  $71,000  for  the  part  of  the  river  be-  ^ 

tween  Long  Shoal  and  Smith's  Bridge.    The  appropriation  should  be  ^ 

divided  as  follows :  \ 

From  Brevard  to  Big  Buck  Shoals |8,000     ^ 

From  the  foot  of  Long  Shoal  to  Smith's  Bridge 40,000     i 

Appropriation  needed  for  the  year  ending  June  30,  1890 48,000    j 

The  work  may  be  continued  above  Big  Buck  Shoals,  or  below  it,  as    ; 
may  be  directed  by  Congress.  J 

The  following  appropriations  have  been  made. 

August  14,  1876 $10,000 

June  18, 1878 15,000 

March  3, 1879 5,000 

June  14, 1880 3,000 

March  3,  1881 5,000 

August  2,  1882 5,000 

Total 43,000 

Money  statement. 

{Amount  (estimated)  required  for  completion  of  existing  project f  79, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867. 


^  ifT, 
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STATISTICS  OF  TRADK. 


Two  railroadA  have  been  conAtmoted  since  the  work  was  commenced,  which  unite 
Mi-board  with  the  Mississippi  River  and  pass  through  the  valley  of  the  French 
«ivAd  River.    No  reply  has  been  received  to  circulars  sent  to  interested  parties  in  re- 
gird  to  the  present  condition  of  trade. 


K17. 

JBMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

L  SEMOVAL  OF  WRECK  OF  SCHOONER  SPRAY,  RAPPAHANNOCK  RIVER, 

VIRGINIA. 

The  schnooner  Spray  was  a  two-masted  wooden  vessel  of  about  85 
lOQS  register  and  about  145  tons  carrying  capacity.  The  vessel  was 
beached  in  1885,  burned  to  the  water's  edge,  and  abandoned. 

The  portion  remaining  was  subsequently  carried  by  ice  and  freshets 
iato  the  channel.    It  lay  about  7^  miles  below  the  railway  bridge  at 

i  Jredericksburgh,  in  a  depth  varying  from  16  to  18  feet  at  mean  low 
later.    It  was  dangerous  to  navigation  from  its  liability  to  change  its 

I  position.    After  due  advertisement,  bids  for  its  removal  were  opened 

:  lone  6, 1887. 

[    The  following  is  an  abstract  of  the  bids  received : 


Name  and  addreM. 


Ite  L.  Jobnaon,  Fulton,  N.  Y  .. 
YmiamH.  Frenoh,  Norfolk,  Va. 


For  removal 
of  wreck. 


$3,000 
1,195 


Both  of  the  bids  were  in  excess  of  the  estimate  submitted  for  the  re- 
Boval  of  the  wreck  and  of  the  sum  allotted  by  the  Secretary  of  War  for 
Ibis  purpose,  which  was  $1,100. 

For  this  reason,  authority  was  obtained  to  do  this  work  by  hired  la- 
bor, employing  the  steam-hoister  and  scows  used  in  improving  Eappa- 
kannock  River,  Virginia. 

The  removal  was  accomplished  in  July,  1887,  for  the  sum  allotted, 
fhe  wreck  was  broken  up  with  explosives  and  the  fragments  were  re- 
moved with  the  steam-hoister. 

Nothing  of  value  was  found. 

II.  BEMOYAL  OP  THREE  WRECKS  IN  MATTAPONI  RIVER,  VIRGINIA. 

Three  wrecks  were  reported  on  February  21, 1888,  as  obstructions  dan- 
gerous to  navigation,  and  were  described  as  follows : 

The  wreck  of  a  small  schooner  or  sloop,  sunk  during  the  late  war, 
about  1^  miles  below  Aylett's,  Va. 

The  wreck  of  a  large  lighter,  sunk  about  three  years  ago,  3^  miles 
below  Aylett's,  Va. 

The  wreck  of  a  schooner,  sunk  daring  the  war,  about  8^  miles  below 
Aylett's,  Va. 

All  of  the  wrecks  are  reported  as  worthless. 


i  ■ 
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After  dae  advertisement,  bids  for  their  removal  were  opened  Api 
28, 1888.    The  following  is  an  abstract  of  bids : 


Name  and  «ddr»M. 


For  ranoTW] 
of 


WiUiam  H.  Franoh,  Norfolk,  Y% 

Thomas  P.  If  organ,  WMhiiigton,  D.  C 
John  L.  Johnaon,  Fnlton,  N.  Y 


4,1 

7.1 


The  bid  of  William  H.  French  was  approved  by  the  Chief  of  Engi- 
neers on  May  3,  1888,  and  contract  was  entered  into  May  10, 1888,  work^ 
to  begin  on  May  30,  and  to  be  completed  by  July  30, 1888. 

An  extension  of  time  tb  Jane  11, 1888,  for  commencement  of  work] 
was  granted  the  contractor  at  his  reqaest. 

The  work  of  removal  commenced  on  Jane  12,  1888,  and  the  wrecks! 
were  removed  according  to  the  specifications.  Kothing  of  valae  was| 
found. 


K  i8. 

PRELIMINARY  EXAMINATION   OF   PATUXENT  RIVER,  MARYLAND,  FROM 

BENEDICT  TO  HILL'S  LANDING. 

United  States  Engineer  Office, 

Washingtonj  1).  C,  December  3,  1886. 

General  :  In  compliance  with  your  order  of  September  27, 1886, 1 
have  the  honor  to  report  the  result  of  a  preliminary  examination  of 
the  Patuxent  Biver,  between  Hill's  Landing  and  Benedict,  a  distance 
of  27^  miles,  made  with  the  object  of  determining  whether  the  river  is 
worthy  of  improvement. 

DESCRIPTION  OF  THE  RIYER. 

The  Patuxent  between  Hill's  Landing  and  its  mouth  in  Chesapeake 
Bay  is  about  48  miles  in  length.  Its  general  direction  is  south  and 
southeast.  Between  Hill's  Landing  and  Bristol  its  width  is  about  200 
feet ;  from  Bristol  to  Holland's  Wharf,  about  7  miles  above  Benedict, 
it  widens  to  about  1,500  feet;  between  this  point  and  its  mouth  it 
widens  to  about  2  miles,  and  contracts  at  its  mouth  at  Drum  Point  to 
about  1  mile. 

Marshes  covered  with  grass,  and  for  the  most  part  submerged  at  high 
water,  extend  along  each  shore  as  far  down  as  Holland's  Wharf,  about 
7  miles  above  Ben^ict. 

Here  the  river  becomes  less  fluvial  in  its  character. 

Between  the  mouth  and  Hill's  Landing  the  mean  tide  ranges  between 
1.6  and  2  feet.  ,.        _ 

The  river  forms  the  boundary  line  of  seven  counties,  which  contribute 
largely  to  its  trade.  Anne  Arundel  and  Calvert  counties  lie  on  the  east 
side,  and  Howard,  Montgomery,  Pnnce  George's,  Charles,  and  Saint 
Mary's  counties  lie  upon  the  west  side. 

It  is  navigable  for  three-masted  schooners,  drawing  from  10  to  12  feet 
of  water,  as  far  as  Holland's  Wharf,  28  miles  from  the  mouth,  and 
«teamers,  until  recently,  ascended  to  Hill  s  Landing.    They  now  stop 
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Bristol,  46  miles  above  the  month  of  the  river,  which  is  at  present 
3  head  of  steam  navigation. 

Between  Hill's  Landing  and  Bristol,  a  distance  of  about  2  miles,  the 
mnel  has  shoaled  to  such  an  extent  that  it*  is  used  by  lighters  only. 

BARS  WHICH  SHOULD  BE  SURVEYED. 

The  bars  which  are  complained  of  by  pilots  occur  in  the  following  order, 
descending  the  river.  Their  length  is  given  approximately  between  the 
low-water  curve  of  10  feet  in  depth. 

(1)  Between HiWs  Landing  and  Bristol. — The  shoaling  in  this  part  of 
the  river  is  unknown. 

The  pilots  seem  willing  to  make  Bristol  the  head  pf  navigation. 

(2)  Bristol  Bar. — This  bar  is  about  46  miles  from  the  mouth  of  the 
river;  its  length  is  about  800  feet.  Steamers  are  often  delayed  here 
until  high  water. 

(3)  Swann^s  Point  Bar. — This  bar  occurs  about  3  miles  below  Bristol, 
id  often  obstructs  the  navigation  during  the  low- water  period.  The 
Dgth  of  the  bar  is  about  1^  miles. 

(4)  Warren^s  Reach  Bar. — ;Thi8  bar  is  about  3  miles  from  Nottingham, 
And  14  miles  aJbove  Benedict.  It  obstructs  navigation  at  low  water,  and 
is  about  one-fourth  of  a  mile  in  length. 

(5)  Pap^s  Shoal. — This  bar  is  about  3  miles  above  Benedict  and  oppo- 
site Hunting  Creek. 

The  depth  of  water  upon  it  is  sufficient,  but  the  channel  is  narrow 
and  needs  buoys  as  a  guide  by  day  and  lights  as  a  guide  at  night. 

A  survey  will  be  necessary  in  order  to  determine  the  width  of  the 
diannel. 

I  would  recommend  the  survey  of  three  bars  during  the  present  sea- 
SOD,  and  would  suspend  the  proposed  examination  of  the  reach  between 
Hill's  Landing  and  Bristol,  and  also  of  Pope's  Shoal  Bar,  between 
Leach's  Landing  and  Trueman's  Landing,  until  after  the  work  of  im- 
provement has  l^n  authorized. 

The  three  bars  which  seriously  obstruct  navigation,  delay  the  steam- 
ers and  sailing  vessels,  and  injure  the  trade  of  the  river,  are  Bristol 
Bar,  Swann's  Point  Bar,  and  Warren's  Beach  Bar. 

These  are  bars  which  should  be  at  once  surveyed.  The  cost  of  the 
survey  will  be  about  $350. 

THE  BIYEB  WOBTHY  OP  IMPBOVEMENT. 

A  brief  statement  of  the  trade  of  the  river  will  show  its  importance. 
The  trade  is  carried  on  principally  with  Baltimore,  and  less  frequently 
Yith  New  York  and  Philadelphia. 

Schooners  drawing  10  to  12  feet,  steamers  drawing  7  to  8  feet,  and 
light-draught  vessels  drawing  Irom  4  to  5  feet  are  engaged  in  the  trade. 

The  products'shipped  are  chiefly  tobacco,  corn,  wheat,  poultry,  fruits, 
oysters,  and  fish. 

Articles  delivered  are  such  as  are  used  by  farmers. 

The  Weems  steamers  carry  about  8,000  hogsheads,  and  sailing  ves- 
sels about  4,000  hogsheads  annually. 

A  new  article  has  recently  been  mined  upon  the  banks  of  the  river, 
and  the  value  of  .the  plant  engaged  in  its  preparation  and  shipment 
Amounts  to  about  $10,000.  This  is  silici,  which  is  employed  as  a  filling 
for  bank  safes  and  as  a  non-conducting  covering  for  boilers  and  hot-air 
pipes.  • 
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The  entire  trade  of  the  river,  consisting  of  prodace  shipped  and  goodsi 
deUvered,  I  am  creditably  informed,  amoants  to  about  $5,000,000.  Thii^ 
estimate  of  the  intelligent  agent  of  theWeems  LiniB  steamers  repre* 
sents  a  year  of  unusual  productiveness,  but  the  trade  of  the  river,  depend- 
ing upon  the  products  of  the  soil,  can  not  be  much  less  during  unfavor 
able  seasons. 

RECOMMENDATION. 

For  the  preservation  of  the  present  trade  of  the  river,  three  ba 
should  be  at  once  improved. 

I  would  respectfully  recommend  the  survey  of  Bristol  Bar,  Swam 
Point  Bar,  and  the  bar  in  Warren's  Beach. 
For  this  object  $360  will  be  required. 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  States  Agent 
The  Chief  of  Engineers,  U.  S.  A. 

survey  of  patuxent  riyer,  maryland. 

United  States  Engineer  Office, 

Waahingtony  D.  C,  Ja/nuary  31, 1888. 

General:  In  a  preliminary  report, dated  December  3, 1886,  made  ii 
compliance  with  your  order  of  September  27  of  the  same  year,  I  hav< 
given  a  general  description  of  the  Patuxent  Eiver  and  the  bars  whic 
require  improvement. 

To  this  description  I  would  respectfully  refer. 

The  bars  therein  named  in  the  descending  order  are  Bristol,  S  wann'i 
Point,  Warren's  Eeach,  and  Pope's  Shoal. 

The  upper  two  only  of  the  bars  have  been  surveyed ;  the  last  twt 
were  not  examined  on  account  of  want  of  funds;  but  the  two  upper  bars 
offer  the  greatest  obstructions  to  vessels  between  Benedict's  Landing 
and  the  head  of  navigation. 

The  survey  of  Warren's  Eeach  and  Pope's  Shoal,  as  well  as  an  exami- 
nation of  the  river  above  Bristol  as  far  as  Hill's  Landing,  can  be  con- 
veniently made  during  the  progress  of  the  improvement  of  Bristol  Bar. 

I  have  the  honor  to  submit  the  report  of  a  survey  and  estimates  for 
the  improvement  of  Bristol  and  Swann's  Point  bars,  made  in  obedience 
to  your  order  of  March  16,  1887. 

SURVEY  OF  BRISTOL  BAR. 

Transit  stations.^The  transit  stations  used  on  the  survey  were  of 
cedar,  well  driven,  and  distinctly  marked  by  tacks  driven  in  the  side  in 
a  different  manner  for  each  station. 

A  description  of  the  stations  is  given  in  the  transit-book  of  the  sur- 
vey. 

Benchmarlc. — A  benchmark  was  cut  into  a  cedar  tree  about  21  feet 
northeast  of  the  back  end  of  the  canning  factory.  The  bench-mark  is 
12.684  feet  above  the  zero  of  the  gauge. 

Tide-gauge. — The  gauge  is  nailed  to  a  pile  just  below  the  Steam-boat 
Wharf.  It  is  referenced  by  galvanized-iron  nails  driven  into  the  pile  at 
elevations  of  1,  2,  and  3  feet  above  the  zero  of  the  gauge,  one  nail  for  1 
foot,  two  for  2  feet,  etc. 

Tide, — An  average  of  i;welve  observations  of  high  and  low  water  gave 
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,drage  range  of  2.35  feet — say  2.3  feet.  Extreme  low  water  due  to 
Iwest  winds  would  be  about  1  foot  below  the  zero. 
dcription  of  bar. — Biistol  Bar  is  opposite  Bristol  Landing,  46  miles 
e  the  mouth  of  the  Patuxent  River,  and  at  the  head  of  steam  navi- 
)Q.  It  consists  of  a  shoaling  extending  above  and  below  tne  two 
rves  called,  respectively,  the  County  Wharf  and  the  Steam-boat 
irf. 

je  length  of  the  bar  between  the  12foot  curves  at  low  water  is  about 
0  feeL  The  width  of  the  river  on  the  bar  within  the  6-foot  curves 
Btween  160  and  240  feet. 

he  dq^th  on  the  bar  where  the  steamer  has  to  approach  her  wharf 
bout  7.6  feet,  and  opposite  the  County  Wharf  about  4.7  feet  at  low 
cer. 

(aterial. — The  bar  is  composed  of  soft  material,  either  mud  or  mud 
1  sand.  Four  borings  were  taken,  as  follows ;  reference  is  to  low 
ter: 

\X  flag  16,  at  a  penetration  of  17.6  feet  below  low  water,  only  soft 
id  was  found. 

4.t  flag  15  the  rod  was  driven  very  easily  to  17.8  feet,  into  soft  mud 
~  sand. 

lidway  between  flags  14  and  15  the  bottom  was  soft  mud  to  14.1 
t,  then  soft  sand  to  17.4. 

it  flag  13  the  rod  was  shoved  easily  by  hand  to  a  depth  of  17.3  feet 
iQgh  soft  sand  and  mud. 

iutntity  of  material  to  he  removed.-^To  excavate  a  channel  and  basin, 
hown  on  the  map,  to  the  depth  of  13  feet  at  low  water,  will  require 
removal  of  90,800  cubic  yards  of  material.  This  includes  an  allow- 
3  of  15  per  cent,  for  scow  measurement. 

be  basin  for  turning  the  steamer  and  for  anchorage  of  small  vessels 
.  be  250  feet  wide,  500  above  the  County  Wharf,  300  feet  wide 
K)site  the  County  Wharf,  and  will  narrow  to  a  width  of  200  feet  at  a 
3t  200  feet  below  the  Steam-boat  Wharf.  From  this  point  the  chan- 
is  drawn  200  feet  wide  to  the  required  depth  below. 
)umping-ground. — Outside  of  the  channel  the  river  consists  of  marshes 
varying  widths,  covered  by  the  water  at  high  tide.  It  will  be  neces- 
y  to  use  the  marsh  opposite  the  wharves  as  a  dumping-ground, 
''bis  marsh  is  part  of  Charles  Traband's  property. 

ESTIMATE  OF  COST  OF  DREDGING. 

Cabio  yards. 

excayation  of  a  channol  200  feet  wide  to  a  depth  of  13  feet  ( 12-13) 78, 958 

15  per  cent,  for  soow  measarement 11,844 

Total 90,802 

al  exeavated,  say  90^800  cabio  yards,  at  25  cents $22,700 

L  20  per  cent,  for  contingencies 4,540 

Total  cost  estimated  at 27,240 

SURVEY  OP  SWANN'S  POINT  BAB. 

Transit  stations. — The  transit  stations  were  planted  in  a  manner  sim- 
l^flar  to  those  nsed  at  Bristol  Bar. 

Bench-marl:. — A  beneh-mark  was  cut  on  a  willow  tree  126  feet  north- 
^"west  by  north  from  the  front  upper  corner  of  the  old  warehouse  at  the 
vbarf.    The  elevation  of  the  bench  is  7.155  feet  above  low  water. 
*  Eight  tacks  are  driven  in  a  horizontal  line  into  the  tree  at  an  eleva- 
rtion  of  8  feet  above  low  water. 


w 
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Tide-gauge, — ^Tbe  gauge  was  nailed  to  the  second  pile  from  1 
west  comer  of  an  old  wharf  at  Selby's  Landing,  about  2,000  J 
the  lower  end  of  the  bar.  The  gauge  is  referenced  by  galvaj 
nails  driven  into  the  pile,  corresponding  in  number  to  their- 
above  low  water ;  one  for  1  foot,  two  for  2  feet,  etc.  The  z€ 
gauges  at  Bristol  Landing  and  Selby's  Landing  were  set  to  o<. 
almost  exactly,  as  near  a^  could  be  determined  by  observatic 
time  of  survey,  by  using  the  rule  that  the  difference  of  elevati< 
zero  of  the  gauges  is  equal  to  the  one-half  sum  of  the  differen 
readings  at  the  two  slackwaters. 

Ttcfc.— The  range  of  the  tide  as  observed  corresponded  cioi 
the  observations  at  Bristol  Landing.  Extreme  low  wat«r,  saoii 
tol  Bar. 

Description  of  bar. — ^Tbis  bar  is  about  3  miles  below  Bristol ; 
43  miles  above  the  mouth  of  the  river. 

The  lengt^  of  the  bar  between  the  12foot  curves  at  low 
about  1  mile. 

The  depth  in  the  channel  is  less  than  9  feet  for  a  distance  < 
1,800  feet. 

Material. — ^The  bar  is  probably  composed  of  soft  material.  ( 
ing  was  taken  on  sounding  line  35-36  to  a  depth  of  21.6  feet  b( 
water.    The  material  in  this  case  wa«  very  soft  mud. 

Quantity  of  material  to  be  removed. — ^To  excavate  through  tl 
channel  200  feet  wide  to  a  depth  of  13  feet  at  low  water  will 
the  removal  of  174,000  cubic  yards  of  material. 

This  includes  an  allowance  of  15  per  cent,  for  scow  measurei 

Dumping-ground, — Opposite  the  bar  outside  of  the  channel  t 
consists  of  marsh  or  flats  of  shallow  water  of  wide  extent. 

Two  and  a  half  to  tbree  feet  deep  at  low  water  is  a  fair  averaj 
best  water  that  can  be  estimated  for  as  available  for  dumpi 
scows  on  these  flats. 

The  marsh  on  the  west  of  the  bar,  belonging  to.  Bichard  Pu 
affords  a  convenient  dumping-ground. 

ESTIMATE  OF  COST  OF  DREDGIKQ.  ' 

c 

Net  ezcayation  of  a  channel  200  feet  wide  to  a  depth  of  13  feet  (li^l3) 

Add  15  per  cent,  for  scow  measorement 

Total 

Total  to  be  excavated,  say  174,000  cubic  yards,  at  25  cents 

Add  20  per  cent,  for  contingencies 

Total  cost,  estimated 

SUHMABY. 

The  proposed  cut  will  be  200  feet  wide  and  from  12  to  13  feet  i 
which  will  give  when  completed  a  channel  of  about  100  feet  wid 
water  and  about  12^  feet  in  depth. 


Est] mate  for  Bristol  Bar.*.  *..  ,^ 
Estimate  for  Swann's  Point  Bar  . 


•  ••   »  mm  m»-»   •»•  •  a^^«v.    »^i 


Total  estimate 

The  work  can  be  done  under  one  appropriation  for  about  $8( 
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STATISTICS  OF  TBADE. 

Mr.  Henry  Williams^  agent  Weems  L^ie  of  Steamers,  reports  the 
.mde  by  water  on  the  river  for  the  year  1887  as  follows : 

-otal  valne  of  shipments t907,500 

otal  y aloe  of  receipts 462,500 

K  Mills,  factories,  business  hooses,  etc. : 

■           Grist-mills 30 

Canning  factories 1 4 

Stoies  &r  general  merchandise 50 

Msels  engage  in  trade  daring  1887 — departures : 

Steam-Tessels,  greatest  draught  9  feet 160 

Sailing  Tcssels,  greatest  draught  8  feet..  ..\. 2,000 

•       The  captain  of  the  Westmoreland^  making  weekly  trips  to  Bristol 
duiding,  reports  his  steamer  as  follows : 

B  Feet. 

angth  over  all ^ 210 

SDgthof  keel 200 

idtliof  beam 32 

raught,  unloaded 7 

raughty  loaded 8J 

vnnage  about  600  tons.  '     ' 

A  chart  of  Bristol  Bar  and  of  Swann's  Point  Bar*  accompany  this 

OOTt. 

Very  respectfully,  your  obedient  servant, 

8.  T.  Abebt, 
United  States  Agent. 
The  Chief  of  Enoineebs,  TT.  S.  A. 


* 


Omitted. 


/ 


APPENDIX  L. 


PROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CAROLINA 

AND  SOUTH  CAROLINA. 


POBT  OF  CAPTAIN  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS,  OFFZ- 
EB  Ji^  CHARaE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITR 
THER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


^amlico  and  Tar  riyera,  North  Caro- 
lina. 

L)oiitentnia  Creek,  North  CnroliQa. 
rrent  River,  North  Carolina, 
'^ense  River,  North  Carolina. 

niand  water-way  between  New  Berne 

knd  Beaufort,  North  Carolina. 

larbor  at  Beaufort,  North  Carolina. 

'nland   water-way  between  Beaufort 

Tarbor  and  New  River,  North  Caro- 

ina,  through  Bogue  Sound, 
evr  River,  North  Carolina. 


9.  Black  River,  iN^orth  Carolina. 

10.  Cape  Fear  River,  North  Carolina. 

11.  Waccemaw  River,  South  Carolina. 

12.  Yadkin  River,  North  Carolina. 

1.3.  Great  Pee  Dee  River,  South  Carolina. 

14.  Harbor  at  Qeorgetown,  South  Caro- 
lina. 

15.  Winy  aw  Bay,  South  Carolina. 

16.  Santee  River,  South  Carolina. 

17.  Wateree  River,  South  Carolina. 

18.  Congaree  River,  South  Carolina. 


EXAMINATIONS  AND  SURVEYS. 


Yadkin  River,  North  Carolina,  fh>m 
the  South  Carolina  line  to  the  Nar- 
rows, North  Carolina. 


20.  Catawba  River,  North  Carolina. 


United  States  ENaiKEER  Office, 

Wilmington^  N.  0.,  July  7, 1888. 

rENERAL :  I  have  the  honor  to  transmit  herewith  annaal  reports  for 
fiscal  year  ending  June  30, 1888,  upon  the  works  of  river  and  harbor 
,>rovenaient8  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

?he  Chief  of  Engineers,  XT.  S.  A. 


'^^m 
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L  I. 

IMPROVEMENT  OP  PAMLICO  AND  TAR  RIVERS,  NORTH  CAROLl 

HISTORY  OP  OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  Pamlico  I 
see  pages  361-^63,  Annual  Report  for  1876 ;  for  history  of  work  see  pi 
649-^51,  Annaal  Beport  for  1879;  and  for  map  of  river  see  page 
Annual  Report  for  1880.  For  special  description  of  Tar  River  see  pr 
700-702,  Annual  Report  for  1879 ;  and  for  map  of  river  see  page  1 
Annual  Report  for  1887. 

(2)  Original  cdncUtion, — The  Pamlico  and  Tar  rivers  are  different  i^ 
tions  of  a  single  stream,  the  upper  portico  being  called  the  Tar.  The 
Tar  has  a  total  length  of  about  180  miles  and  a  drainage  area  of  3,200 
square  miles,  and  changes  its  name  to  the  Pamlico  at  the  town  of  Wash- 
ington, K  0.  The  Pamlico  has  a  further  length  of  about  37  miles  and 
a  further  drainage  area  of  1,700  square  miles,  and  finally  widens  out  into 
Pamlico  Sound.  The  combined  rivers,  therefore,  have  a  total  length  of 
about  217  miles  and  a  total  drainage  area  of  about  4,900  square  miles. 

When  placed  under  Governmental  improvement  in  1876  the  Pamlico 
River  had  an  available  depth  of  only  3  feet  at  low  water  in  its  upper  por- 
tion near  Washington ;  thence  the  Tar  River  had  during  eight  mouths 
of  the  year  an  available  depth  of  from  2  to  3  feet  for  49  miles,  up  to 
Tarborough,  its  prapticable  limit  of  navigation ;  but  the  channel  of  the 
combined  stream  was  almost  completely  obstructed  by  two  war  block- 
ades and  by  floating  and  sunken  stumps  and  logs  and  by  overhanging 
trees.  Its  steam-boat  commerce  is  now  estimated  to  have  then  been 
about  $500,000. 

(3)  Plan  of  Improvement. — ^The  two  rivers  have  been  considered  by 
Congress  separately  prior  to  1880,  but  jointly  ever  since  then. 

The  original  project  of  1876  (for  the  Pamlico)  and  of  1879  (for  the 
Tar),  as  since  slightly  modified  and  continued  to  date,  proposed  to  se- 
cure a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to  Washing- 
ton ;  thence  a  channel  60  feet  wide  and  3  feet  deep  at  low  water  for 
23  miles  further  to  Greenville ;  and  thence  a  channel  60  feet  wide  and 
20  inches  deep  at  low  water  for  26  miles  further  to  Tarborough.  A 
personal  inspection  of  the  river  in  1886  showed  the  agricultural  rich- 
ness of  the  river  basin,  its  need  of  water  transportation,  and  the  worthi- 
ness of  the  improvement. 

The  total  final  cost  of  this  woi:k  was  estimated,  in  lS87,  to  be  $75,000. 
On  account  of  inadequate  yearly  appropriations  and  their  consequences 
(the  alternate  disorganization  and  re  organization  of  working  parties, 
damage  to  unfinished  work,  extra  superintendence,  and  deterioration  of 
plant),  the  estimates  for  the  final  cost  of  the  work  are  now  (1888)  raised 
to  $76,000.  ^ 

The  total  amount  appropriated  for  these  projects  up  to  June  30, 1888, 
is  $58,000. 

(4)  Besults.-^JJp  to  June  30, 1888,  a  total  of  $57,776.33  has  been  spent 
in  all  upon  this  improvement,  in  securing  a  good  channel  at  least  9  feet 
deep  at  low  water  and  at  least  108  feet  wide  from  Pamlico  Sound  for  37 
miles  up  to  Washington ;  thence  a  fair  channel  60  feet  wide  and  3  feet 
deep  all  the  year  for  23  miles  to  Greenville ;  and  thence  a  similar  chan- 
nel eight  months  of  the  year  for  26  miles  to  Tarborough. 

In  consequence  of  this  ten  steamers  run  regularly  to  Washington, 
thence  two  steamers  run  tri- weekly  all  the  year  S)  Greenville,  and  eight 


APPENDIX   L REPORT    OF    CAPTAIN   BIXBY.  856 

ths  of  the  year  to  Tarborough.    The  present  commerce  is  rapidly 

. casing,  and  is  at  present  aboat  $2,500,000  of  goods  transported  per 

year,  showing  that  each  dollar  once  spent  upon  this  improvement  has 
'  been  accompanied  by  a  development  of  $34  in  annual  commerce.    Be- 
sides  this  the  rates  of  freight  are  estimated  as  having  been  lowered 
from  12  td  25  per  cent,  since  the  commencement  of  the  improvement. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending 
December  31,  1887,  are  herewith  appended. 
The  navigation  of  this  river  is  not  obstructed  by  bridges  without 
I  draws. 

(5)  Work  of  past  year. — ^The  special  work  of  the  year  is  as  follows : 
Expenditures,  $1,663.72;  value  of  United  Sta4es  plant,  $2,155.  One 
United  States  steamhoister  was  in  use  during  a  part  of  the  year.  No 
work  in  the  field  was  done  after  September,  1887,  because  the  avail- 
able funds  were  no  longer  sufficient  for  advantageous  use. 

Owing  to  the  difficulty  and  expense  of  properly  specifying  it  before- 
haud,  and  measuring  and  inspecting  it  afterwards,  the  work  was  allow- 
ably done  for  advantage  and  economy  by  hired  labor  and  the  purchase 
of  materials  in  open  market. 

Work  was  confined  to  tfce  middle  portion  of  the  river  from  5  miles 
above  to  4  miles  below  Greenville,  where  navigation  was  most  ob- 
Atracted.  Occasional  inspections  were  made  of  all  these  portions  ot 
the  river  (39,000  linear  feet)  where  jetties  had  formerly  been  constructed, 
in  order  to  see  the  past  effect  of  these  jetties  and  what  modifications 
they  might  need.  All  the  jetties  (whether  of  log  and  brush  or  of  piles 
:  and  plank)  which  were  originally  properly  located  appear  to  have  done 
I  necessary  or  useful  work ;  but  a  very  few  apparently  improperly  loca- 
ted jetties  appeared  to  need  complete  removal,  and  were  removed  dur- 
ing the  early  part  of  the  year  with  apparently  good  results.  Between 
July  1  and  September  29,  1887,  and  from  5  miles  of  river  above  to  4 
miles  below  Greenville,  there  was  removed  246  large  snags,  35  cords 
of  small  snags,  98  logs,  10  stumps,  122  old  jetty  piling,  and  45  cubic 
yards  of  mud  from  the  river  channel ;  and  44  trees  (cut  and  trimmed), 
7  trees  (pulled  back),  and  10  cords  of  brush  from  the  river  banks,  so  as 
to  leave  a  clear  channel  of  at  least  6Q  feet  width  and  2.5  feet  depth  at 
dead  low  water  at  these  points.  Work  had  to  be  suspended  during 
:  August  on  account  of  high  water. 

A  water  gauge  record  was  kept  during  the  year. 
An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the  year. 
;     The  work  of  this  improvement  during  the  year  has  been  vigorously 
:  carried  forward  under  the  immediate  supervision  of  Assistant  Engi- 
l  neer  John  D.  Whitford,  whose  report  is  herewith  appended. 

(6)  Recommendations  for  future  loork. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  proposed  and 
approveil  project,  so  as  to  secure  a  thoroughly  cleared  9-foot  navigation 
at  low  water  up  to  Washington,  a  similar  3foot  navigation  at  low  water 
op  to  Greenville,  and  thence  a  similar  3  foot  channel  during  eight 
months  of  the  year  up  to  Tarborough,  at  a  total  expense  of  $18,000  in 
addition  to  the  funds  available  June  30,  1888;  this  amount  to  heap- 
propriated  in  yearly  installments  of  as  much  as  $15,000  until  finished. 
Smaller  appropriations  may  increase  the  cost  by  from  $1,000  to  $3,000 
per  year.  Further  improvement  So  as  to  extend  this  navigation  above 
Tarborough,  or  to  make  the  river  above  Greenville  navigable  all  the 
year  round,  is  not  recommended  at  present. 
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After  the  improvement  is  finished  its  proper  maintenance  may  v 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  shok 
be  carried  on  approximately  as  follows  : 

The  greater  part  of  each  appropriation  to  be  applied  to  work  abo 
Washington,  to  repair  and  supplement  existing  jetties,  to  remove  sank 
logs  and  snags,  and  to  cut  down  and  pull  back  from  caving  banks  t 
trees  which  would  otherwise  soon  fall  into  the  river;  the  entire  leng 
of  river  to  be  worked  over  each  year.  Work  below  Washington  to  t 
restricted  at  present  to  inspection,  surveys,  and  minor  work. 
.  All  this  work  should,  for  advantage  and  economy,  be  done  by  hin 
labor  and  the  purchaserof  materials  in  open  market. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1,  1888,  amount  available $1,887 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,653.39 

July  1, 1888,  outstanding  liabilities 10. 33 

1,663. 


July  1,  1888,  balance  available 223. 

Amount  appropriated  by  act  of  August  11, 1888  ^ 10,000. 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 10, 223. 


(  Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 

I  Amonntthatcanbe  profitably  expended  in  fiscal  year  ending  June  30,1890      8, 000. 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


report  of  mr.  j.  d.  whitford,  assistant  engineer. 

United  States  Engineer  Office. 

Snow  Hilly  N.  C,  Marok  1,  1888. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Pamlico 
and  Tar  rivers,  North  Carolina,  from  July  1,  1887,  to  January  31, 1888. 

The  plant  owned  in  partnership  by  the  Pamlico  and  Tar  rivers  and  Contentnia 
Creek  improvements,  consisted  of  one  combined  bolster  and  pile-driver,  1  quarter- 
boat  and  4  small  boats,  value  about  $4,000. 

After  the  beginning  of  the  fiscal  year,  }ve  were  compelled,  in  consequence  of  high 
water,  to  work  very  irregularly  on  the  Tar  River,  until  work  was  finally  stopped  at 
the  end  of  September.  Thus,  during  much  of  tne  time  given  above,  the  work  was 
Btopped  and  the  men  discharged,  but  we  were  enabled  during  this  brief  period,  at 
times  when  the  water  was  sufficiently  low,  to  pull  back  7  trees,  cut  and  trim  44  trees, 
and  cut  10  cords  of  brush  on  the  river  bank ;  andremoVe  122  old  jetty  piling,  98  logs, 
10  stutiips,  246  large  sna^s,  35  cords  small  snags,  and  45  cubic  yards  of  soft  mud  from 
the  river  channel,  clearing  the  channel  at  the  places  of  the  work  to  2.5  feet  least 
depth  and  60  feet  least  breadth  at  low  water.  The  expenditure  ander  my  direction 
for  this  work  was  $1,163.44. 

The  removal  of  a  certain  portion  of  the  jetties  put  in  some  years  ago  at  Bryon's 
Creek  between  21  arfd  22  miles  below  Tarborough,  and  Brown's  Landing  between  27 
and  28  miles  below  Tarborough,  proved  of  great  advantage,  and  together  with  the  re- 
moval of  large  logs  and  stumps  from  the  channel  greatly  aided  the  passage  of  steam- 
boats. A  drag  (borrowed  from  South  Carolina)  enabled  us  to  thoroughly  clear  out 
every  ])ile  and  the  backing  of  brush  and  logs  of  the  jetties  which  had  been  entirely  cov- 
ered with  sand,  thus  deepening  the  water.  Without  this  work  the  steamboats  there 
could  not  have  run  except  in  high  water.  With  the  removal  of  the  obstructions  they 
run  daily  throughout  the  year  to  Greenville,  and  with  comparatively  slight  loss  of 
trips  to  Tarborough. 

The  Tar  River  quarter-boat  •  •  *  which  was  thoroughly  rotten  from  the  deck 
to  the  bottom,  sunk  at  the  wharf  in  Washington,  N.  C,  in  the  month  of  October. 
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.^peated  nnsoccei^ful  efibrts  to  raise  it  with  the  house  on  it,  the  house  was  taken 
,  the  lumber  placed  in  the  hoister,  and  the  boat  carried  over  the  river  into  shoal 

• 

ompliance  with  orders  of  December  23,  1887,  I  had  the  hoister  towed  around 
?  month  of  Contentnia  Creek,  and  with  its  property  there  placed  in  charge  of 
lerman  Bryon,  watchman ;  thereupon  I  discharged  watchman  F.  D.  Telfair. 

•  •  •  «  h  •  « 

e  favorable  results  already  obtained  are  conclusive  evidence  of  the  importance 
benefit  of  past  work  and  of  the  benefit  to  be  derived  from  further  appropriations, 
be  speedy  resumption  of  the  work.  The  steamer  Alphas  carrying  300  tons,  ascends 
Far  River  to  Tarborough  and  sea- vessels  from  distant  northern  Stales  deliver  their 
oes  of  ice  on  the  landing  at  Greenville,  N.  C,  and  the  river  steamers  with  a  car- 
<;  capacity  of  400  bales  of  cotton  arrive  and  depart  daily  at  Greenville  throughout 
rear  witnout  regard  to  floods  or  drought.  •  •  •  When  the  remaining  ob- 
itions  shall  be  removed  from  the  river,  the  capacity  of  the  boats  and  the  com- 
-e  of  the  river  basin  will  be  greatly  increased,  and  the  towns  on  its  banks  must 
v-^m  wealth  and  population.  '  ^ 

Very  respectfully,  your  obedient  servant, 

John  D.  Whitford, 

Asaisfant  Engineer, 

ipt.  W.  H.  BlXBY, 
Corp$  of  Engineers f  U,  8.  A. 


OOMMERCIAL  STATISTICS. 

hen  work  commenced  in  1876  the  river  was  irregularly  navigated  by  3-feet  draught 
ifflers  up  to  Tarborough.  The  commerce  is  estimated  to  have  then  been  abont 
),000  of  goods  transported  per  year.  The  present  commerce  is  about  f  2,800,000  of 
Is  transported  per  year. 

'lirteen  steamers  now  ascend  the  river  regularly  37  miles,  to  Washington,  and  4 

rs  make  regular  trips  to  Greenville,  23  miles  further,  durifig  the  whole  year,  and 

liles  farther,  to  Tarborough,  during  the  flush  water  season.    One  of  the  steamers 

Qsnally  run  to  Baltimore  from  Washington,  N.  C,  made  one  trip  to  Tarborough 

returned  without  hindrance  while  drawing  6^  feet  of  water.     No  attempt  to 

nd  the  river  with  such  a  heavy  steamer  was  ever  made  before.     Three-masted 

K)Der8  with  cargoes  of  ice  from  the  North  have  also  been  towed  to  Greenville  to 

ver  cargoes,  without  breaking  bulk. 

be  present  rates  of  freight  are  estimated  to  be  from  12  to  50  per  cent,  less  than  in 
5.    They  have  been  much  reduced  within  the  past  year, 
be  river  marine  insurance  is  now  only  about  one-tenth  of  1  per  ^nt. 
be  commerce  is  rapidly  increasing.    Each  dollar  so  far  spent  on  this  improvement 
been  accompanied  by  the  development  of  abont  $34  of  annual  commerce.    Wash- 
ton,  N.  C,  has  developed  rapidly,  and  since  1882  the  value  of  its  taxable  property 
increased  more  than  25  per  cent.    Greenville  had  increased  from  912  inhabitants 
i  S-^66,000  real  estate  in  1880,  up  to  2,500  inhabitants  and  $600,000  real  estate  in 
^,  and  is  still  growing  rapidly.     The  development  of  these  towns  is  almost  en- 
•jly  due  to  the  Government  improvement  of  the  river  since  1876.    This  improvement 
beneficial  not  only  to  this  immediate  neighborhood,  but  to  the  country  at  large : 
jce  the  lumber  and  cotton  brought  down  the  river  are  sent  all  over  the  Unitea 
ates  and  even  to  many  foreificn  countries,  whence  by  exchange  they  return  in  the 
rm  of  ice,  dry  goods,  meat,  flour,  farming  tools,  etc.,  an  exchange  almost  entirely 
le  to  the  lessened  freight  charges  resulting  from  the  recent  improvement  of  the  wa- 
"  transportation  of  this  particular  stream.    It  is  estimated  that  the  continuation  of 
5  present  improvement  will  be  followed  by  a  continuation  of  this  rapid  develop- 
jDt  of  conunerce. 
The  commerce  for  the  year  ending  December  31, 1887,  is  estimated  as  follows  : 

FOREIGN  AND  COASTWISE. 

ToDDage. 

MakiDg  regular  trips,  13  steamers 19,917 

Making  irregular  trips,  sailing-vessels 34, 500 

ToUl 54,417 

Bettveen  Washington  and  Tarborough,  4  steamers Vi^QQiQ 


;  '^-  W 
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EXPORTED. 


Articles. 


Passenger  fares number. 

Cotton bales. 

Cottonseed  oil barrels. 

Potatoes do... 

Kaval  stores  ...do... 

Spirits  turpentine do... 

Staves  (oak)...«^ '. ....number. 

Kice  (rcrugb) bushels. 

Peanuts do... 

Eggs paoluiges. 

Truck i do... 

Field  peas bushels. 

Balusters feet. 

Shingles No.  thousand. 

Lumber ^ feet. 

Persimmon  blocks number. 


Quantity. 

Rate  per 
item. 

Vsla«». 

11,136 

$0,805 

18.  9e 

24,355 

45.00 

i.Wo,  &;i 

239 

20.00 

4,  T^ 

7,842 

1.50 

11,  763 

5,800 

2.00 

11.  COO 

254 

15.00 

Z,810 

68,357 

.015 

1.  o:'5 

17,350 

LOO 

17.350 

5,484 

.75 

4,113 

8. 020 

6.00 

18,120 

540 

2.00 

1,080 

640 

1.00 

640 

290,297 

*14  00 

40,641 

4,322 

4.00 

,  17.288 

35, 146.  700 

•10.00 

551,467 

9,850 

.20 

1,970 

IMPORTED. 


General  merchandise tons.. 

Fertilizers do 

Flour barrels., 


TotaL 


10, 181 

8.058 

110 


100.00 

26.00 

5.00 


1,018,100 

79,508 

550 


2,888,744 


*  Rate  per  thousand. 

The  commerce  in  1887  was  somewhat  less  than  it  would  have  been  had  not  the  crops 
been  largely  injured  by  the  heavy  rains  and  severe  freshets. 

The  large  increase  of  tonnage  over,  that  of  the  preceding  year  is  mainly  due  to  the 
great  increase  in  the  lumber  business. 

Note. — ^The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engi- 
neer J.  D.  Whitford,  the  data  for  his  report  having  been  obtained  by  him  mainly 
from  John  Myers  &  Sons,  Agents  Old  Dominion  S.  S.  Co.,  from  the  agents  of  the  East- 
ern Dispatch  and  Clyde  Lines,  Washington,  N.  C,  and  firom  the  collector  of  customs, 
Washington,  N.  C. 


L  a. 


IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 


HISTORY  OF  OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  river,  sec 
pages  1010-1012,  Annual  Eeport  for  1881;  for  special  history  of  past 
work,  see  page  975,  Annual  Eeport  for  1886;  for  map  of  river,  see  page 
1014,  Annual  Report  for  1887. 

(2)  Original  condition. — Contentnia  Greek,  a  tributary  of  the  Neuse 
River,  has  a  total  length  of  about  144  miles,  and  a  drainage  area  oi 
1,184  square  miles. 

When  placed  under  governmental  improvement,  in  1881,  this  stream 
had  a  depth  of  about  3  feet  during  9  months  of  the  year,  from  its  mouth 
in  the  Neuse  upward  about  63  miles,  to  Stantonsbnrgh,  its  practical  limil 
of  navigation;  but  its  channel  was  completely  blocked  at  all  stages  oi 
water  by  sunken  logs  and  stumps  and  by  floating  obstructions.  It« 
steam  boat  commerce  was  then  nothing. 

(3)  Flan  of  improvement — The  original  project  of  1881,  as  continued  tc 
date,  proposed  to  secure  a  safe  and  unobstructed  3-foot  navigation  ovei 
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BDtire  distance  daring  the  high- water  season  of  a  ;out  nine  months. 
jrsoDal  examination  of  the  river  over  its  entire  length  in  i884-'85  re- 
ed the  agricultural  richness  of  the  river-basin,  its  urgent  need  for 
,er  transportation  facilities,  and  the  worthiness  of  the  improvemeut. 
he  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $75,000. 
account  of  inadequate  yearly  appropriations  and  their  consequences 
!  alternate  disorganization  and  reorganization  of  working  parties, 
lage  to  unfinished  work,  extra  superintendence,  and  deterioration 
ilant)  the  estimates  of  the  final  cost  of  the  work  are  now  (1888) 
ed  to  $77,500. 

lie  aggregate  amount  appropriated  for  this   project  up  to  June  30, 
8,  is  $10,000. 

[)  Resnlt8.—TJp  to  June  30,  1888,  a  total  of  $39,548.68  has  been 
at  in  all  upon  this  improvement,  in  securing  a  moderately  well- 
.red  3-foot  navigation  over  the  31  miles  from  its  mouth  up  to  Snow 
I,  and  a  very  roughly  cleared  3foot  navigation  over  the  remaining 
uiles  to  Stantonsburgh,  during  the  high- water  season. 
I  consequence  of  this,  two  steam-boats  have  made  bi-weekly  trips  up 
5now  Hill  during  nearly  nine  months  each  year,  and  flats  ply  be- 
en Snow  Hill  and  Stantonsburgh,  to  the  great  benefit  to  the  neigh- 
log  country,  otherwise  without  transportation  facilities  for  its  prod- 
s.  The  work  above  Snow  Hill,  though  of  very  recent  date,  has 
jady  produced  good  results.  The  present  commerce  (including 
ted  goods)  is  rapidly  increasing,  and  is  at  present  about  $800,000  of 
His  transported  per  year,  showing  that  each  dollar  once  spent  on  the 
irovement  has  been  accompanied  by  the  development  of  $20  in  an- 
J  commerce. 

he  latest  reliable  commercial  statistics,  those  of  the  year  ending 
member  30,  1887,  are  herewith  appended. 

'he  navigation  of  this  river  is  not  obstructed  by  bridges  without 
ws. 

5)  Work  of  past  year. — The  special  work  ofthe  year  is  as  follows:  Ex- 
iditures,  $5,529.59 ;  value  of  United  States  plant,  $4,235.  Two  small 
im  holsters  were  in  use  during  a  portion  of  the  jear.  No  wor|^  in 
field  was  done  after  March,  1888,  because  the  available  funds  were 
longer  sufficient  for  advantageous  use. 

►wing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
it  beforehand  and  inspecting  it  afterward,  the  work  was  allowably 
^e  for  advantage  and  economy  by  hired  labor  and  the  purchase  of 
terials  in  open  market. 

between  July  1, 1887,  and  March  31,  1888,  and  from  the  63  miles  of 
I  river  between  Stantonsburgh  and  the  mouth,  there  were  removed 
85  logs,  1,147  large  snags,  351  cords  small  snags,  283  stumps  hoisted, 
^  stumps  blasted,  and  95  cubic  yards  of  mud,  from  the  river  channel, 
13  undermined  and  leaning  trees,  and  392  cords  of  brush  from  the 
er  banks,  so  as  to  roughly  clear  the  proposed  channel  above  Snow 
11,  and  moderately  clear  it  below.  High  water  interfered  consider- 
ly  with  the  work. 

1  water-gauge  record  was  kept  during  the  working  season, 
in  inspection  of  property  and  of  the  progress  of  work  was  made  at 
ist  once  during  the  year. 

The  work  of  this  improvement  during  the  year  has  been  vigorously 

.rried  forward  under  the  immediate  supervision  of  Assistant  Engineer 

.  D.  Whitford,  whose  report  is  herewith  appende<l. 

(6)  Recommendations  for  future  work, — It  is  recommended  that  this 

mprovement  be  completed  in  accordance  with  the  present  \)Topo^^d. 


■iWl 
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and  approved  project,  so  as  to  secure  a  thoroughly  cleared  3-foot  ni 
gation  over  the  entire  river  from  its  mouth  upward  to  Stantousbai 
during  the  nine  commercial  busy  mouths  of  the  year,  at  a  total  expei 
of  $37,500  in  addition  to  the  funds  available  June  30, 1888 ;  this  amoQ 
to  be  appropriated  in  yearly  installments  of  as  much  as  $30,000  nnt 
complete.    Smaller  appropriations  may  increase  the  cost  by  from  $1,0( 
to  $4,000  per  appropriation.    Further  improvement,  so  as  to  ext-ei 
this  navigation  above  Stantonsburgh,  or  so  as  to  make  any  part  of  tl 
river  navigable  during  the  low-water  season^  is  not  recommended  \ 
present. 

After  the  improvement  is  finished,  its  proper  maintenance  may  co 
from  $1,000  to  $3,000  per  year. 

*  This  improvement,  as  regards  cost,  order^  and  method  of  w«rk,  shou 
be  carried  on  approximately  as  follows : 

Twenty-seven  thousand  five  hundred  dollars  to  secure  a  fairly  clear€ 
,  natural  channel  for  steam  navigation  over  the  entire  length  of  the  riv< 
by  thoroughly  removing  all  dangerous  obstructions,  such  as  snnke 
logs  and  snags,  and  by  cutting  down  and  pulling  back  from  cavio 
banks  the  trees  which  would  otherwise  soon  fall  into  the  river ;  about 
two-thirds  of  each  year's  appropriation  to  be  spent  between  Snow  Hill 
and  Stantonsburgh :  and  the  remaining  third  below  Snow  Hill  and 
mainly  at  Spring  Slough  (close  to  the  mouth  of  the  river)  until  this 
slough  is  in  goc^  condition  for  steam-boats.    The  extension  of  good 
navigation  to  Stantonsburgh  will  open  up  the  richest  part  of  the  Con- 
tentnia  Basin,  and  will  greatly  increase  the  river  commerce. 

Ten  thousand  dollars  to  dredge  and  dike  the  natural  channel  in  its 
^^ narrows"  and  near  the  river's  mouth,  so  as  to  keep  the  wat^r  from 
running  off  into  the  adjacent  swamps. 

All  this  work  should,  for  advantage  and  economy,  be  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  second  collection  district  of  North  Carolina. 

.  Money  statement 

Jnly  1,  1887,  amount  available |5,980.9l 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $5,518.32 

July  1,  1888,  outstanding  liabilities 11.27 

5,529.59 

July  1,  1888,  balance  available 451.32 

Amount  appropriated  by  act  of  August  11,  1888 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 451. 32 


r  Amount  (estimated)  required  for  completion  of  existing;  project 32, 500. 00 

I  Amonnt  that  can  beprotitably  expended  infiscal  year  ending  June  30, 1890    30, 000. 00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


report  of  mr.  j.  d.  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Neiv  Berncy  N.  C,  April  28,  1888. 

Captain:  I  have  the  honor  to  report  as  follows  the  operations  on  Contentnia 
Creek,  N.  C,  from  July  1,  1887,  to  March  31,  lfc88. 

Two  small  hoistrrs,  2  quarter-boats,  4  flats,  and  5  small  skiffs  were  in  use  during 
this  time.  Cost  of  plant  in  1886,  ^2,269.36;  the  deterioration  in  value  of  the  plant 
is  inconsiderable. 


5>    .■■.!■      {•■     ^-f-' 


APPENDIX   L — REPORT   OF   CAPTAIN   BIXBY.  861 

le  work  oq  Cootentnia  Creek  was  necessarily  irregularly  carried  on  in  conseqaence 

ODOsaal  fre^ets  during^  both  the  winter  and  summer  months.    We  succeeded, 

wever,  in  accomplishing  in  the  nine  months  much  good  and  heavy  work.     It  is 

umarized  as  follows:  1/^^  logs,  1,0*23  stnmps  (of  which  740  were  blasted),  1,147 

'ge  snags,  351  cords  small  snags,  and  95  cubic  yards  of  soft  mud  were  removed  from 

B  river  channel ;  1*23,560  feet  of  channel  were  cleared  from  ij  to  5  feet  least  depth 

»od  25  teet  least  width  at  low  water ;  and  433  trees  trimmed,  and  2,513  trees  cut  and 

pulled  back  from  the  river  banks.    This  work  commenced  at  30f  miles  above  the  mouth 

~  the  creek,  extended  up  to  Stantonsburgh,  63  miles  above  mouth  of  the  creek,  and 

ck  to  Spring  Slough,  one-half  mile  above  month  of  the  creek. 

•  •••••• 

The  expenditures  under  my  direction  were  distributed  as  follows : 

Above  Snow  Hill $4,280.10 

Between  Snow  Hill  and  Spring  Slough 17U.30 

ti  Spring  Slough 366.00 

Total 4,825.40 

The  late  work  on  Spring  Slough  renders  it  certaiu  that  it  can,  at  comparatively 

tail  additional  expense,  be  made  of  sufficient  depth  and  width  for  the  passage  of 

J  craft  that  could  reach  the  landing  at  Jolly  Old  Field  at  any  stage  of  water.  The 

rk  above  Snow  Hill  at  insignificant  cost, in  comparison  with  the  benefits  flowing  from 

clearly  demonstrates  that  the  further  appropriation  asked  for  its  continuance 

aid  render  the  creek  navigable  to  Stantonsburgh,  on  a  corresponding  stage  of  water, 

any  steam-boat  which  can  reach  Snow  Hill.    The  improvement  so  far  on  the  river 

>ve*Snow  Hill  was  only  designed  for  flat-boats  drawing  2  feet  of  water.    A  steam- 

ftt,  however,  on  Febru&ry  3  last,  passed  Snow  Hill  and  reached  Fool's  Bridge,  11 

les  above,  delivered  a  cargo  of  lime,  and  returned  without  detention  to  New  beme^ 

s  being  the  first  steam-boat  evi^r  above  Snow  Hill  on  this  stream.    This  occurred 

or  to  me  operations  of  the  plant  returning  down  from  Stantonsburgh,  when  fur- 

'  obstructions  to  navigation  were  removed  fi'oui  tho  banks  and  channel.    Subse- 

ntljf  flat-boats  loaded  with  lime  reached  Stantonsburgh  and  returned  with  cargoes 

otton  which  otherwise  would  have  been  wagoned  10  miles  to  the  railroad  at  Wil- 

N.  C.  Through  bills  of  lading  were  signed  in  Stantonsburgh  for  the  transportation 

his  cotton  to  Norfolk.    None  such  were  ever  given  before  for  freight  above  Snow 

L    This  cotton  reached  its  destination  without  delay,  and  in  good  condition.    This 

the  first  freight  in  46  years  of  any  description  up  to  or  down  f^m  a  point  so  high 

[^oute'ntnia  Creek. 

be  commissioners  of  the  counties  of  Greene  and  Wilson  have  had  draws  with  30- 
openings  put  In  all  the  bridges  crossing  the  stream  below  Stantonsburgh. 
ieut.  Harry  Taylor,  Corps  of  Engineers,  U.  S.  Array,  Wilmington,  N.  C,  on  the 
February,  188B,  while  inspecting  this  stream,  passed  in  a  steam- boat  over  the  creek 
1  its  mouth  to  Snow  Hill,  and  the  day  following  (24th "^  with  the  assistant  engineer 
row-boat  down  the  creek  from  Stantonsburgh  to  the  former  place,  making  tnedis- 
;e— 32  miles — within  six  hours.   *    *   *  Lieutenant  Taylor  also,  at  this  same  time, 

ely  inspected  the  plant  of  the  Contentnia  Creek  improvement. 

•  •••••  • 

}  accident  of  the  slightest  importance  has  occurred  on  the  work  since  the  com- 
cement  of  the  oonstrnction  or  the  plant  in  December,  1886. 
Very  respectfully,  your  obedient  servant, 

John  D.  Whitford, 

ABBistant  Engineer, 
ipt.  W.  H.  BlXBT, 

Corp$of  Engineer$,  JJ.  S,  A. 


COMMERCIAL  STATISTICS. 

lieu  work  commenced  in  1881,  the  steam-boat  commerce  was  nothing,  its  rafting 

merce  was  insignificant,  and  the  products  of  the  neighborhood  had  to  be  hauled 

rland  long  distances  to  market. 

t  present  four  steam-boats  (with  an  aggregate  tonnage  of  219  tons  and  carrying 

acity  of  600  bales  of  cotton)  enter  this  river ;  of  these  boats,  two  stop  near  the 

Qth  and  two  run  31  miles  up  the  river  to  Snow  Hill  during  nearly  nine  months  of 

1  year,  carrying  over  $800,000  of  goods  per  year. 

lae  present  rates  of  transportation  are  estimated  to  be  nearly  50  per  cent,  less  than 

^  of  1881. 

The  river-marine  insurance  is  now  only  one-tenth  of  1  per  cent.,  in  contrast  to  one« 

;lith  of  1  per  cent,  in  1886^  and  DoGxed  rated  prior  to  that  time. 
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Tbe  commerce  is  rapidly  increaftiiij;;.    Each  dollar  so  far  spent  od  this  impn 
ment  has  been  accompanied  by  the  development  of  $20  of  annnal  commerce.    Bi 
Ferry,  4  miles  from  the  river  month,  which  in  1880  possessed  only  1  store,  a 
houses,  and  37  inhabitants,  had  increased  in  1886  up  to  37  stores  and  houses,  seve 
churches,  mills,  and  school-houses,  with  about  200  inhabitants  and  a  commerce 
about  $'<^00,000.    Snow  Hill,  31  miles  from  the  river  mouth,  had  in  the  same  inten 
increased  from  332  inhabitants  up  to  500  inhabitants.     In  both  towns  property  h 
increased  in  like  proportions.    It  is  estimated  that  the  increase  for  the  last  year  I 
been  at  fully  as  great  a  ratio,  and  that  this  development  will  continue  with  the  1 
provement  of  the  river.    The  benefit  of  the  improvement  above  Snow  Hill  is  alreac 
markedly  perceptible.    There  is  in  this  river  basin  an  exceptionally  heavy  grow 
of  heavy  and  valuable  timber  (pine  trees  of  6  and  7  feet  diameter,  oak  and  gum,  yiel 
iug  BticKs  2  feet  square  and  GO  feet  long,  ash,  cypress,  maple,  and  walnut  of  usei 
size;,  which  now  has  a  market  open  to  it,  which  has  heretofore  been  unsalable  for  lacE 
of  transportation.    In  1887,  3,000,000  feet  of  lumber  was  taken  out  above  Snow  Hill 
as  against  nothing  the  preceding  year,  althouffh  the  river  was  not  open  for  even  raft- 
ing until  late  in  the  jqslt. 

This  improvement  is  beneficial  not  only  to  this  neighborhood,  but  to  the  whole 
country,  since  the  cotton,  timber,  and  other  products  are  sent  to  the  North  and  West 
of  the  United  States,  whence  by  exchange  they  retnm  in  the  form  of  dry  goods,  hard- 
ware, flour,  meats,  etc.,  an  exchange  due  almost  entirely  to  the  lessened  freignts  re- 
sulting from  the  recent  improvement  of  the  water  transportation  of  this  particular 
stream.  For  example,  last  year,  for  the  first  time,  the  farmers  were  able  to  get  ice 
by  water  from  Maine;  hay  and  flour  in  large  quanties  by  water  from  the  western 
States  ma  New  York ;  furniture  and  fertilizers  from  So  nth  Carolina. 

The  commerce  for  the  year  ending  December  31,  1887,  is  estimated  as  follows : 


ArticlM. 


Cotton balM. 

Pea-nato biishela. 

Lumber feet. 

Timber '. do... 

Rice....- bushels. 

Jmportt. 

General  merchuidlse tons. 

Fertilizers do... 

Fish,  fresh barrels. 

Fish,  salt do... 

Oysters gallons. 

Livestock number. 


Total. 


Quantity. 


Bate  per 
item. 


8,680 

3.400 

1.000,000 

2.000,000 

6,000 


5,200 
760 
500 
300 

1.000 
80 


$45.00 

.75 

*10.00 

*10. 00 

1.00 


75.00 

26.00 

5.00 

5.00 

1.00 

30.00 


Value. 


$380,600 

2.550 

10,000 

20.006 

6.00C 


300,000 

10.500 

2,500 

1,600 

1,000 

900 


844,050 


*Rate  per  tiumaand. 

The  above  table  shows  the  commerce  of  this  river  to  have  increased  more  than  20 
per  cent,  above  that  of  1886,  notwithstanding  the  cold,  wet  weather,  which  made  1887 
an  unfavorable  year  for  farming. 

Note. — ^The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer 
J.  D.  Whitford,  the  data  for  his  report  having  oeen  obtained  by  him  mainly  from 
Mr.  Joel  Patrick,  of  Bell's  Ferry ;  from  W.  H.  Dail  <&  Co.,  of  Snow  Hill :  and  from  Mr. 
George  W.  Sngg,  agent  Nense  and  Trent  River  Steam- boat  Company,  Snow  Hill. 
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IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 


HISTORY  OF  OPERATIONS. 

(1)  References  to  past  reports, — For  special  descriptiou  of  river,  see 
pages  713-714,  Annual  Report  for  1879;  for  special  history  of  past  work, 
see  page  978,  Annual  Report  of  1886. 

(2)  Original  condition, — Trent  River,  a  tributary  of  the  Neuse  River, 
ha^  a  total  length  of  about  73  miles,  and  a  doainage  area  of  657  square 
miles. 
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en  placed  under  Governmeutal  improvement,  in  1879,  this  stream 
w3sed  a  0-foot  to  8-foot  roaghly  cleared  navigation  from  its  month, 
ew  Berne,  up  21*  miles  to  Pollocksville,  and  a  lighter-draught  navi- 
>n  9  miles  farther  to  Quaker  Bridge.  Above  Pollocksville  the  bars, 
s,  and  trees  prevented  all  navigation,  except  occasionally  by  small 
x)ats  during  high  freshets.  Its  commerce  is  now  estimated  to  have 
been  about  $400,000  of  goods  per  year. 

Plan  of  improvement — The  original  projects  of  1879  to  1880,  as 

inued  to  date,  assumed  that  6  to  8  feet  of  water  could  be  carried  at 

XsLges  from  its  mouth  21  miles  to  Pollocksville,  and  proposed  to  se« 

•  a  thoroughly-cleared  3-foot  navigation,  with  at  least  50  feet  chan- 

width  at  all  stages  of  water,  from  Pollocksville  22  miles  up  to 

QtoD,  the  practicable  limit  of  steam-boat  navigation,  using  the  bal- 

e  of  the  funds  to  improve  the  channel  from  its  mouth  30  miles  up- 

tls  to  Pollocksville  and  Quaker  Bridge.    A  personal  examination  of 

river  over  its  entire  length  in  1884-'85  revealed  the  agricultural 

less  of  the  river  basin,  its  need  of  better  transportation  facilities, 

the  worthiness  of  the  improvement. 

lie  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $56,500. 
account  of  inadequate  yearly  appropriations  and  their  consequences 
alternate  disorganization  and  reorganization  of  working  parties, 
age  to  unfinished  work,  extra  superintendence,  and  deterioration  ot 
t)  the  estimates  for  the  final  cost  of  the  work  are  now  (1888)  raised 
i9,000. 

B  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
►,  is  $45,500. 

)  Results. — Up  to  June  30, 1888,  a  total  of  842*704.98  has  been  spent 
Q  upon  this  improvement,  in  securing  a  moderately  well-cleared 
it  to  8-foot  navigation  at  all  stages  (8  to  9  feet  at  ordinary  stages) 
I  New  Berne  30  miles  up  to  Quaker  Bridge,  and  thence  a  thoroughly- 
-ed  3-foot  navigation,  at  least  50  feet  wide  at  all  stages,  13  miles 
^er  to  Trenton,  and  an  excellent  turning  basin  at  Trent<>u. 
consequence  of  this  improvement  a  steam- boat  navigation  has  been 
janently  established  over  the  entire  river  to  Trenton,  with  weekly 
3  in  summer  and  tri-weekly  trips  in  the  busy  seasons  of  winter, 
commerce  is  still  increasing,  and  is  now  about  $700,000  of  goods 
sported  per  year  (including  rafted  goods),  showing  that  each  dol- 
nce  si>ent  on  this  improvement  has  been  accompanied  by  the  de- 
')ment  of  about  $7  annual  commerce. 

e  latest  reliable  commercial  statistics,  those  of  the  year  endiug  De- 
)er  31,  1887,  are  herewith  appended. 

le  navigation  of  this  river  is  not  obstructed  by  bridges  without 
rs. 

)  Work  of  the  year. — The  special  work  of  the  year  is  as  follows : 
enditures,  $673.25 ;  value  of  United  States  plant,  $110.  One  United 
Bs  steam-hoister  was  in  use  during  a  part  of  the  year.  No  work  was 
)  in  the  field  after  December,  1887,  because  the  available  funds  were 
mger  suf&cient  for  advantageous  use. 

wing  to  the  difficulty  and  expense  of  properly  specifying  it  before- 
1,  and  inspecting  and  measuring  it  afterwards,  the  work  was  allow- 
r  done  for  advantage  and  economy  by  hired  labor  and  purchase  of 
erials  in  ox>en  market. 

[le  most  important  work  to  be  done  was  that  of  dredging  and  blast- 

at  Foy's  Flats.    Attempts  were  made  all  during  the  year  to  hire  the 

iging,  but  the  amount  of  finds  available  for  this  work  was  so  small 

•t  Qotibing  could  be  obtained  at  any  terms  advantageous  and  eeou- 
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otnical  to  the  United  States.  Gouseqaeotly  farther  work  awaits  i 
ther  appropriations.  Since  active  work  ceased  before,  some  obstr 
tions  that  were  especially  dangerous  to  navigation  had  accamolated 
the  river,  and  between  October  20,  1887,  and  December  9, 1887,  th 
were  removed  130  large  snags,  76  logs,  37  trees,  and  33  stumps  fi 
the  river-channel,  and  40  large  trees,  49  small  trees,  and  17  ti 
trimmed,  from  the  river-banks. 

An  inspection  of  property  was  made  at  least  once  daring  the  yeai 

The  little  work  possible  on  this  improvement  daring  the  year  i 
been  well  carried  on  by  Assistant  Engineer  B.  Ransom,  whose  rep 
is  herewith  appended. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  t 
present  approved  and  adopted  project  l>e  completed  by  thoroagl 
clearing  the  present  channel  of  its  remaining  obstractions  at  a  to 
cost  of  $13,500,  in  addition  to  the  funds  available  June  30,  1888 ;  tb 
amount  to  be  appropriated  in  one  sum  within  the  next  year.  Small 
appropriations  may  increase  the  cost  by  about  $2,000  per  appropriatic 

After  this  is  done,  no  further  improvement^ is  recommended  at  pr< 
ent. 

After  the  improvement  is  finished,  the  proper  maintenance  of  the  ii 
proved  channel  may  cost  $1,000  to  $2,000  per  year. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  shon 
be  carried  on  approximately  as  follows : 

Two  thousand  live  hundred  dollars  to  open  a  channel  100  feet  wi 
and  8  feet  deep  through  Foy's  Flats  by  dredging  and  blasting. 

Eight  thousand  dollars  to  cut  off  projecting  points  at  sharp  tarns 
the  river,  and  to  redreSge  the  upper  end  of  the  river  near  Trenton. 

Three  thousand  dollars  to  clear  the  entire  river  thoroughly  of  all  i 
maining  obstructions  to  its  free  navigation. 

The  dredging  might  advantageously  be  done  by  eontract ;  bat  othe. 
wise  all  this  work  should,  for  advantage  and  economy,  be  done  by 
hired  labor  and  purchase  of  materials  in  open  market. 

This  river  is  in  the  collectioa  district  of  Pamlico,  N.  C. 

Money  statement* 

July  1, 1887, amount  available $3,46a27     \ 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  - 

liabilities  outstanding  July  1,1887 $576.38 

July  1, 1888,  outstanding  liabilities 96.87 

67a 

July  1,1888,  balance  available 2,795. 

Amount  appropriated  by  act  of  August  11,  1888 5,000. 


w 


Amount  available  for  fiscal  year  ending  June  30, 1889 7, 795. 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      b,  500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

report  op  mr.  r.  ransom,  assistant  engineer. 

United  States  Enginesr  Office, 

Xmv  Berne,  X.  C,  ApHl  17,  1888. 

Captain  :  In  compliance  with  your  instructions  I  have  the  honor  to  submit  the 
Ibllowing  report  of  operations  for  the  improvement  of  Trent  River,  North  Carolina. 
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^  total  expenditures  ander  my  direction  from  Jane  30,  1887,  to  April  1,  1888, 
ant  to  1393.15,  divided  as  follows : 

sriotendence  and  labor $350.40 

listence '. 42.75 

mng  to  the  inability  to  secure  a  dredgo-boat  required  for  the  particular  work  to 
Jone  (and  this  trouble  was  caused  by  Uie  small  amount  of  the  appropriation)  yery 
le  has  been  attempted. 

few  oyerhanging  trees  and  lo^  in  the  stream  were  troublesome  to  navigation, 
by  authority  •  •  *  x  used  one  of  the  Neuse  River  holsters,  and  under  the 
]ediate  direction  of  Overseer  David  Styron,  the  following-named  obstructions 
re  removed  :  37  trees  taken  from  the  stream,  17  trees  trimmed,  76  logs  hoisted  out 
itream,  33  stumps  and  130  snags  removed,  and  40  large  and  49  small  trees  cut  and 
led  back  from  the  banks.  This  work  was  between  Quaker  Bridge  and  a  mile 
»Te  Trenton,  and  was  done  between  the  20th  of  October  and  9th  of  December.  On 
e  last  date  the  bolster  was  retnmed  to  the  Neuse. 


it  is  hoped  that  Congress  may  appropriate,  at  an  early  day,  enough  to  finish  the 
teeasary  improvement  of  this  valuable  water-course.  ' 

•  •••••• 


Very  respectfully,  your  obedient  servant, 


!apt.  W.  H.  BiZBT, 

dnrps  o/Engineen,  U,  8,  A. 


R.  Ransom, 
AiiUtant  Engineer. 


COMMERCIAL  STATISTICS. 

ben  work  commenced  in  1879  steamers  could  not  go  more  than  21  miles   up  to 

locksviUe.    The  river  commerce  is  estimated  to  have  been  aboat  1400,000  of  goods 

year. 

t  present  steamers  make  regular  trips  semi- weekly  in  summer  and  tri-weekly  or 

ly  trips  in  the  busy  season  of  winter,  going  43  miles  up  the  river  to  Trenton,  car- 

ig  about  $650,000  to  $750,000  of  goods  per  year. 

lie  rates  of  present  transportation  are  estimated  at  from  25  to  75  per  cent,  less  than 

e  of  1679,  and  the  marine  insurance  is  now  considered  unnecessary. 

16  commerce  is  Increasing  upon  the  whole,  but  the  past  year's  cargoes  were  below 

iverage  by  at  least  S^  to  25  per  cent.,  owing  to  unfavorable  seasons.    *     *     *     It 

itlmated  that  prospective  benefits  are  in  proportion  to  those  of  the  past.     Half  of 

river  basin  is  without  railroad  transportation,  and  must  depend  upon  the  river 

ts  fat  ore  development. 

J  detailed  aooount  of  the  river  commerce  could  be  obtained  from  the  steam-boat 

panics. 

be  commerce  for  the  year  ending  December  31,  1887,  is  estimated  as  follows : 

BXPORTBD. 


Artioles. 

Quantity. 

Rate  per 
item. 

Value. 

tton     

bales.. 

6,600 
6,600,000 

$40 
*10 

$260,000 

mber * •• ••••... 

feet.. 

65,000 

PnTainAa  flfittrOTi-iiiVMl  ATifl  tmck 

45,000 

IMPORTED. 


BaooD,  pork,  hay,  salt,  hams,  floar,  machinery,  fertilisers,  and  dry  goods 
Total 


350,000 


720,000 


^Rate  per  1,000  feet. 

Note. — The  above  report  is  based  mainly  upon  the  report  of  Assistant  Engineer  R. 
Bansom.  His  report  was  made  from  personal  knowledge  and  verbal  information  ob- 
tained from  the  steam-boat  companies. 
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IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  rivei 
pages  735-741,  Annual  Beport  for  1872;  for  special  history  of  past 
see  page  982,  Annual  Beport  of  1886. 

(2)  Original  condition. — ^The  Neuse  Biver,  entering  into  the  Pai 
Sound,  has  a  total  length  of  about  360  miles  and  a  drainage  ar 
5,781  square  miles  (2,506  of  which  are  situated  above  the  mouth  c 
upper  main  tributary,  the  Gontentnia). 

When  placed  under  governmental  improvement  in  1878,  this  sti 
possessed  during  nine  months  of  the  year  a  9-foot  depth  of  channel 
its  mouth  40  miles  up  to  Kew  Berue;  thence  a  4foot  depth  50  i 
further  to  Kinston ;  thence  a  3-foot  depth  46  miles  further  to  Gold; 
ough,  and  thence  a  2foot  depth  62  miles  further  to  Smithfield, 
channel  d^pth  being  reduced  during  the  low-water  season  to  8  fe 
New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithfield.  Over  the  \^ 
198  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
navigation  was  impracticable.  Its  steam-boat  navigation  is  now 
mated  to  have  then  been  only  about  $80,000. 

(3)  Plan  of  improvement. — The  original  projects  of  1871  for  b 
Goldsborough,  and  of  1879  for  above  Goldsborough,  contemplated 
removal  of  the  war  blockades  and  natural  obstructions  and  the  ex( 
tioli  of  a  few  cutoffs,  so  as  to  get  4  J  feet  at  low  water  all  the  ye 
Goldsborough  and  3  feet  during  nine  months  to  Smithfield.  The 
ects  of  1878, 1880,  and  1883,  as  continued  to  date,  proposed  to  rei 
all  sunken  logs,  snags,  floating  and  other  obstructions,  and  to  com 
the  channel-way  by  jetties  so  as  to  assure  during  the  entire  year  ai 
obstructed  8-foot  navigation  40  miles  up  to  New  Berne,  and  a  sii 
4-foot  navigation  50  miles  further  to  Kinston,  and  during  nine  mo 
of  the  year  a  3-foot  navigation  108  miles  further  to  Smithfield.  A 
sonal  examination  of  the  river  in  1884  revealed  the  agricultural 
ness  of  the  river  basin,  its  need  of  free  transportation  facilities,  an< 
worthiness  of  the  improvement. 

The  total  final  cost  of  this  work  was  estimated  in  1885  at  $370 
On  account  of  inadequate  yearly  appropriations  and  their  conseque 
(the  alternate  disorganization  and  reorganization  of  working  pai 
damage  to  unfinished  work,  extra  superintendence,  and  deterion 
of  plant)  the  estimates  for  the  final  cost  of  this  work  are  now  (] 
raised  to  $374,000. 

The  aggregate  amount  appropriated  for  these  projects  up  to  Jun< 
1888,  is  $232,500. 

(4)  Results.— JJ\i  to  June  30,  1888,  a  total  of  $226,017.60  has 
spent  in  all  upon  this  improvement,  giving  a  moderately  well-cle 
channel  over  the  entire  length  of  the  river,  allowing  an  8-foot  navigf 
40  miles  to  New  Berne,  and  a  3-foot  navigation  50  miles  further  to  I 
ton  all  the  year ;  also,  a  fair  3-foot  navigation  46  miles  further  to  G 
borough  during  nine  months  per  year,  and  thence  62  miles  fnrth 
Smithfield  six  mouths  per  year. 

In  consequence  of  this,  six  steam-boat  lines  have  been  permanc 
established  between  New  Berne  and  Kinston,  and  the  river  comn 
has  increased  from  almost  nothing  up  to  over  $2,500,000  of  goods  ti 
ported  per  jear,  showing  that  each  dollar  once  spent  in  this  impi 
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Dt  has  been  accompanied  by  the  development  of  aboat  $10  of  annual 

amerce. 

xhe  latest  reliable  commercial  statistics,  those  of  the  year  ending 
ecember  31, 1887,  are  herewith  appended : 

The  navigation  of  this  river  is  obstructed  at  points,  as  follows  (see 
\)em\  report  dated  December  18, 1886) : 

Near  Kinston  this  river  is  crossed  by  the  Atlautio  and  North  Carolioa  Railroad  on 

draw-bridge,  whose  draw-span  is  placed  npon  the  shallow  side  of  the  river  instead 

)f  over  the  main  channel- way.    The  present  improvement  will  probably  be  so  far 

linished  in  1890  as  to  permit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than 

-rill  then  be  able  to  pass  through  this  draw-openiuff.    All  the  steamer  captains  so  far 

leard  from  state  that  they  have  not  as  yet  been  delayed  from  want  of  water  at  this 

draw  opening,  and  there  appears  no  special  reason  for  a  change  in  the  position  of  the 

Iraw  before  1890.    It  is  recommended  that  this  draw  be  permitted  to  remain  in  its 

)rest*Dt  position  for  the  present,  but  that  it  be  moved  to  the  channel  side  of  the  river 

i\s  soonas  it  becomes  the  chief  serioas  obstruction  to  a  permanently  increased  depth 

)f  navigation  between  New  Berne  and  Kinston. 

Near  Uoldsborough  this  river  is  crossed  by  the  Wilmington  and  Weldon  Railroad 

n  a  single-span  bridge  withont  a  draw.    The  bottom  of  the  bridge  is  about  17  feet 

bove  low  water.    The  channel  is  said  to  be  partially  obstructed  by  a  pier  of  the  for- 

't?r  bridge.    Very  few  steamers  have  so  far  reached  this  bridge,  although  the  river 

Davia;U)le  for  several  miles  above  Goldsborough.    It  is  recommended  that  this 

id^^ebe  permitted  for  the  present  to  remain  in  its  present  condition,  provided  that 

due  time  the  owners  will  clear  away  the  obstructing  portion  of  the  old  pier  beneath, 

il  provided  also  that  they  will  furnish  a  suitable  hinge-joint  to  the  smoke-stacks  of 

.steamers  usin^  regularly  this  portion  of  the  river. 

Aijove  Goldsborough  and  below  Smithtield  there  are  six  county  bridges  without 
aws,  but  there  has  as  yet  been  no  navigation  demanding  draws.  -  When  needed,  the 
•aws  will  undoubtedly  be  put  in  by  the  county  authorities.  It  is  recommended  that 
'^se  bridges  be  permitted  for  the  present  to  remain  in  their  present  condition,  pro. 
led  that  their  owners  will  insert  draws  tJierein  whenever  needed  bv  the  steamers 

(5)  Work  of  past  year. — The  special  work  of  the  year  is  as  follows : 
cpenditures,  $5,977.22 ;  value  of  United  States  plant,  $4,470.  Three 
lited  States  steam -holsters  were  in  use  during  the  working  season. 
I  work  of  snagging  was  done  after  July,  "1887,  because  the  available 
ods  were  no  longer  sufficient  for  advantageous  use ;  and  no  work  of 
^tyiog  was  done  between  June  and  September,  1887,  and  between 
Jtober,  1887,  and  June,  1888,  because  of  high  water. 
Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
1  it  Worehand  and  inspecting  it  afterwards,  the  work  (except  the 
rchase  of  lumber)  was  allowably  done  for  ad  vantage  and  economy  by 
red  labor  and  the  purchase  of  material  in  open  market. 
During  the  working  season  and  from  59  miles  of  river  (mainly  from 
to  33  miles  above  Kinston,  but  occasionally  between  28  miles  above 
25  miles  below  Kinston)  there  were  removed  907  large  snags,  33.5 
rdsof  small  snags,  250  logs,  182  stumps  (hoisted),  10  stumps  (blasted), 
trees,  265  linear  feet  of  old  jetty,  and  25  old  piles  from  the  river  chan* 
;  and  143  small  trees,  88  large  trees,  55  trees  (trimmed),  107  logs 
lied  back),  and  2  stumps  (blasted)  from  the  river  banks;  so  as  to 
ve  a  clear  channel  of  at  least  90  feet  width  and  from  ^  to  4  feet  depth 
dead  low  water.  In  a  half-mile  length  of  river  near  the  mouth  of 
)Qtentnia  Greek  ^about  25  miles  below  Kinston)  10  new  pile  and 
ink  jetties  (1,082  linear  feet)  were  completed  in  place. 
A  water-gauge  record  was  kept  during  the  year. 
An  inspection  of  property  was  made  at  least  once  during  the  year. 
The  completion  of  a  thoroughly  cleared  4-foot  channel  from  New 
?rne  to  Kinston  will  require  further  JQttying  over  1.5  miles  of  river, 
e  removal  of  many  snags,  logs,  and  trees  from  the  bed  of  the  river, 
id  the  removal  or  repair  of  some  old  jetties. 
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This  work  will  be  pashed  forward  rapidly  during  the  comiDg  low- 
water  season,  and  carried  as  far  as  the  present  funds  will  permit. 

The  work  of  this  improvement  during  the  year  has  been  well  carried 
on  under  the  immediate  supervision  of  Assistant  Engineer  E.  Ransom, 
whose  report  is  herewith  appended. 

(6)  Recommendations  for  future  icorJc. — It  is  recommended  that  thia 
improvement  be  completed  in  accordance  with  the  present  approved 
and  adopted  projects,  so  as  to  secure  a  thoroughly  cleared  9-foot  navi- 
gation up  to  New  Berne,  and  a  similar  4-foot  navigation  to  Kinston 
during  the  entire  year,  and  thence  a  similar  3-foot  navigation  to  Smith- 
field  during  9  months  of  the  year,  at  a  total  expense  of  $141,500,  in 
addition  to  the  funds  available  June  30, 1888,  this  amount  to  be  appro- 
priated in  yearly  installments  of  as  much  as  $60,000  each.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  damage  to  unfinished  work,  extra  su- 
perintendence, and  the  deterioration  of  plant  may  increase  the  cost  of 
the  work  by  from  $2,000  to  $6,000  per  appropriation.  Further  improve- 
ment, so  as  to  extend  the  navigation  above  Smithfield,  or  so  as  to  in- 
crease the  depth  of  water  or  length  of  time  of  such  navigation  below 
Smithfield,  is  not  recommended  at  present. 

After  the  improvement  is  finished,  its  propei*  maintenance  may  cost 
£jx)m  $2,000  to  $6,000  per  year. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
be  carried  on  approximately  as  follows : 

Twenty-one  thousand  five  hundred  dollars  to  secure  an  unobstructed 
channel  of  3  feet  depth  at  low  water  from  New  Berne  50  miles  upwards 
to  Kinston,  by  completing  the  present  work  of  contraction  of  the  river 
channel. 

Twenty  thousand  dollars  to  secure  a  thoroughly  cleared  natural  chan- 
nel from  Kinston  108  miles  to  Smithfield,  by  removing  all  sunkea  logs 
and  snags  and  by  cutting  dewn  and  pulling  back  from  caving  banks 
the  trees  which  would  otherwise  soon  fall  into  the  river. 

Twenty  thousand  dollars  to  increase  the  channel  depth  from  New 
Berne  to  Kinston  to  4  feet  at  low  water  by  dredging  and  jettying. 

Eighty  thousand  dollars  to  increase  the  channel  depth  from  Kinston 
to  Smithfield  to  3  feet  during  nine  months  of  the  year  by  dredging  and 
jettying. 

The  lumber  and  stone  for  jetties  might  advantageously  be  bought  by 
contract:  but  otherwise  all  this  work  should,  for  advantage  and  economy^ 
be  done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1,  1887,  amount  available $12,459.62 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outetanding  July  1,  1887 ♦5,r32.3Ji 

July  1, 1888,  outstanding  liabilities •. 244. 90 

July  1, 1888,  amount  covered  by  existing  contracts 1, 650. 00 

7, 62/.  22 

July  1, 1888,  balance  available 4,832. 40 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 19, 832. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 126, 500. 00^ 
AmouDtthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1890    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Iiarbor  acts  of  1866  and  1667. 
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ibetraet  of  proposals  for  furnishing  wood  and  iron  for  improving  Xeuss  Bivn,  Xorth 

Carolina,  opened  at  12  m.,  July  8,  1687. 


Ko. 

Name  and  address  of  bidder. 

Price. 

Remarks. 

L 
2. 

B.  W.  Ceiiedy.  Kingston.  N.C.... 
J.  C.  Whitty,  New  Berne,  N.  C. 

|13  per  li  for  lamber,  5  cents  per  pound 
for  iron.  |2.75  per  keg  for  nails. 

No  bid  for  lamber,  5  cents  per  poond 
for  iron,  $2.60  per  keg  for  nails. 

Proposal  to  ftimiah 

Proposal  to  famish 
iron  and  nails. 

Contract  with  B.  W.  Canady. 


rkport  of  mr.  ransom,  assistant  snoinerr. 

United  States  Engineer  Office, 

A<w  Berne,  X.  C,  April  17,  1888. 

Captain:  In  compliance  with  your  instructious  I  have  the  honor  to  submit  the  fol- 
lowing  report  of  operations  for  the  improvement  of  Neuse  River,  North  Carolina. 

The  total  expenditure  nnder  my  oirection  from  June  30,  1887,  to  April  1,  1883, 
amoQDts  to  $4,761.41,  divided  a»  follows : 

8aperiDtendenoe  and  labor |2,943.94 

^laterials 1,369.49 

Rations 369.08 

OflSee  rent  and  fuel 99.00 

Travel  expenses 10.90 

On  the  Ist  of  July  the  plant  was  near  White  Hall,  about  30  miles  by  water  above 
Kiuston.  engaged  in  snagging  and  clearing  the  banks.  During  the  month  it  pro- 
greased  up-stream  some  4  miles  and  then  dropped  to  near  the  mouth  of  Conteutnia 
Creek,  to  recommence  jettving.  The  season  throughout  was  unfavorable  for  this 
latter  work  and  not  as  much  was  constmoted  as  we  had  hoped,  the  water  continuing 
60  long  above  proper  mark- and  then  freshets  interrupting  work  unitil  October,  when 
the  fail  rise  occurred  and  put  a  stop  to  all  work.  From  October  22  to  April  1  the 
plant  has  been  laid  up  and  in  charge  of  a  watchman,  as  the  water  has  continued  un- 
Qsually  high  during  that  whole  time. 

During  tne  working  period,  ^oister  No.  3  repaired  1,082  linear  feet  of  Jetties  and  put 
in  18  co^s  of  brnsh  cut  and  made  into  9  mats  and  sunk,  and  6  enide-piles  driven ; 
265  feet  old  Jetties  taken  out  and  25  old  piles,  250  large  logs,  182  stomps,  907  large 
soiigs  and  &.50  cords  of  small  ones,  and  76  trees  taken  from  the  channel ;  107  logs 
rolled  back,  10  stumps  blasted,  88  large  and  143  small  trees  cut  and  pulled  back  on 
the  banks. 

There  remains  on  hand  about  1850  worth  of  expendable  material,  the  chief  item  of 
^hich  is  43,232  feet  of  Inmber. 

Daring  low  wat^r  an  inspection  was  made  of  all  the  Jetties  by  me  in  person,  and 
the  condition  reported  to  you.  I  respectfully  recommend  that  repairs  to  those  in- 
jnred  bo  made  as  soon  as  the  stage  of  water  will  permit,  when  they  are  to  be  left. 

The  cost  of  jettying  has  been  pretty  definitely  determined  to  be  in  accord  with  the 
price  given  in  my  last  annual  report. 

The  commercial  conditions  are  so  little  changed  since  my  last  reports  that  further 
remark  upon  them  is  not  considered  necessary.    The  importance  of  this  improvement 
is  amply  demonstrated,  and  its  speedy  completion  is  in  every  way  desirable. 
•  ••••*• 

The  immediate  execution  of  the  work  has  been  under  Mr.  Herman  Bryan,  of  whose 
competency  and  faithfulness  you  are  well  aware. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Assistant  Engineer, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S.  A, 
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COMMERCIAL  STATISTICS. 

When  work  commenced  in  1878,  all  navigation  above  New  Berne  was  restricted  1 
one  small  steamer,  which  ran  irregalarly  daring  the  high- water  season,  carrying  abont 
2,000  bales  of  cotton  per  year  (|8),0()0).    At  present  six  steamers  run  regularly  to 
Kinston,  50  miles  above  New  Bemo,  and  irregalarly  46  miles  farther,  to  the  railroad 
near  Goldsborongh,  carrying  about  $2,500,000  of  goods  per  year. 

The  rates  of  transportation  at  present  are  estimated  to  be  from  25  to  75  per  cent, 
less  than  in  1878.  (For  example,  the  freight  on  cotton  now  being  75  cents  per  bale 
by  steamer,  when  it  was  formerly  $2.75  per  bale  by  wagons.) 

The  rate  of  insurance  has  fallen  from  25  to  33  per  cent.,  and  marine  insurance  is 
now  deemed  unnecessary  above  New  Berne. 

The  country  in  the  neighborhood  is  rapidly  developing  under  the  influence  of  better 
transportation  facilities.  It  is  estimated  that  prospective  benefits  are  in  proportion 
to  those  of  the  past.  Half  of  the  river  basin  is  without  railroad  transportation,  and 
must  depend  upon  the  river  for  its  future  development. 

The  past  year  was  one  of  creatly  decreased  agricultural  production  along  theNeuse 
and  its  tributaries,  the  article  of  cotton  falling  off  20  per  cent,  from  last  year,  but  was 
350  per  cent,  greater  than  in  1878.  The  rice  crop  was  smaller  by  75  per  cent,  than  in 
1886,  owing  to  bad  season  and  diminished  acreage,  the  price  in  1886  not  having  en- 
couraged planting  in  1887 ;  bat  tracking  continues  to  increase,  and  the  lumber  trade 
is  now,  including  the  lower  river,  not  under  30,000,000  feet  for  1887,  when  in  1878  it 
was  not  over  1,5^0,000,  the  greatest  increase  in  this  industry  having  occurred  in  the 
past  year  and  a  half  and  stul  growing  proportionally. 

The  effect  of  the  improvements  of  the  Neuse,  Trent,  and  Contentnia  rivers  is  best 
shown  by  the  commerce  of  New  Berue,  their  port  of  entry.  Its  cotton  receipts  in 
1888  were  12,000  bales,  but  in  1886  51,000.  The  lumber  in  1878  was  1,000,000  feet,  and 
in  1887  21,000,000  feet.  The  rice  was  nothing  in  1878,  and  70,000  bushels  in  1886.  The 
truck  was  2,000  packages  in  1878,  and  170,0%  now.  Oyster  and  vegetable  canning 
has  been  started  ;  an  ice  factory  established ;  a  wood  plate,  dish,  and  hand  pulp  factory 
has  been  in  successful  operation  for  several  years,  and  greater  industry  and  more 
varied  productions  result. 

One  line  of  steamers  now  runs  semi-annually  from  New  Berne  to  Norfolk,  one  line 
tri- weekly  to  Baltimore,  and  one  line  tri- weekly  to  Elizabeth  City  ;  while  the  railroad 
traffic  has  proportionally  increased. 

The  commerce  of  the  Neuse  River,  separate  from  New  Berne,  could  not  i)e  obtained 
from  the  steam-boat  companies.  Its  commerce  for  the  year  ending  December  31, 1887, 
is,  however,  roughly  estimated  as  follows: 


Articlea. 


Qaontity. 


Cdtton bales. 

Com boBhels. 

Oats do... 

Rice do... 

Lumber feet. 

Fertilizers tons. 

General  merchandise do 


•  •  •  > 


ToUl. 


22,500 

UO,  000 

70,000 

6,500 

21, 000. 000 

i.000 

6,000 


Rate 
per  item. 


$46.00 
.60 
.50 
.90 

-lO.OO 
80.00 

16&67 


Valae. 


$1,012,000 

84.000 

35,000 

5,6a0 

210.000 

120,000 

1,000,000 


2,466,850 


*  Rate  per  tboasand. 

New  Berne  is  the  port  of  entry  of  the  Neuse,  Trent,  and  Contentnia  rivers ;  and  its 
commerce  must  be  considered  as  pertaining  in  part  to  all  of  them. 

The  custom-house  reports  the  commerce  of  New  Berne  for  the  year  ending  Decem- 
ber 31,  1887,  as  follows: 


Entered  flrom  foreign  ports. 
Cleared  for  foreign  ports... 

Bntered  coastwise 

Cleared  coastwise 


Number  of 
vessels. 


3 

4 

868 

(No  record.) 


Tons. 


288 

418 

115,784 


Value  of  dutiable  imports $4,037.92 

Amount  of  duty  collected 1,317.70 

Value  of  domestic  exports 3,750,000.00 
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her  estimates  for  both  exports  and  imports  of  New  Berne  for  1867  are  as  follows : 


AiHelM. 


on bale*. 

iber feet. 

jglea '. number. 

ick  packages. 

iuce ••  ..•- bushels. 

v-vaiatores barrels. 

)od  plates  and  dishes cases. 

lodpolp .^ packajies. 

UoD-aeedoil barrels. 

tton-iieed  meal tons. 

hicrap i , 


1 


.do. 
do. 
do 


.uo,  pork,  and  lard pounds. 

tillzers tons. 

iD«i  oysters cases. 

aned  vegetables do... 

oenl  merchandise tons. 


Quantity. 

Rate 
per  item. 

39,957 

$45.00 

21,000,000 

•10.00 

4, 280. 000 

•5.90 

170,000 

2.00 

17,600 

1.00 

8,000 

L25 

20.000 

1.00 

6.083 

1.66 

675 

20.00 

285 

25.00 

1,700 

20.00 

4.600 

6.00 

1,600 

6.00 

4, 176. 000 

.f8 

5.700 

30.00 

1^000 

2.00 

3,500 

L60 

10,000 

1.60 

! 

1 

Value. 


$1. 798, 065 
210, 000 
21,400 
340,000 
17.600 
10, 000 
20.000 
10,000 

n,M)0 

7.125 

34.000 

27,600 

9.600 

834.000 

171,000 

30,000 

5, 2r>0 

1.600,000 


Totsl...., ! 4,657,040 

*  Rate  per  thousand. 

rbe  above  statistics  are  based  mainly  npon  the  report  of  Assistant  Engineer  R. 
Dsom,  made  after  much  correspondence  and  conversation  with  the  different  steam- 
it  lines  running  to  New  Berne,  apd  upon  statements  of  the  custom-house  officials 
1  prominent  merchants  of  New  Berne. 


PROVEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  AND  INLAND  WA- 
ER-WAY  BETWEEN  NEW  BEENE  AND  BEAUFORT  HARBOR,  NORTH 
AROLINA  VIA  CLUBFOOT,  HARLOWE,  AND  NEWPORT  RIVERS. 

HISTORY  OF  OPERATIONS. 

(1)  References  to  past  reports. — Fpr  original  estimates  and  descrip- 
^JD,  see  page  894,  Annual  Report  for  1880 ;  for  special  history  of  past 

>rk,  see  page  985,  Annual  Report  of  1886,  and  for  map  of  roate,  see 

ge  1028,  Annual  Report  of  1887. 

['^)  Original  condition, — The  inland  line  of  navigation  from  New  Berne 

Beaufort  Harbor  via  Clubfoot,  Harlowe,  and  Newport  rivers,  was 
wiablished  in  about  1826,  and  was  used  thereafter  by  small  craft  until 
about  1856,  when  its  locks  broke  down  and  the  route  was  abandoned. 
This  line,  about  42  miles  in  total  length,  extends  from  New  Berne 

out  23  miles  down  the  Neuse  River,  6  miles  up  Clubfoot  River,  3.21 

les  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down  Har- 

we  River,  and  6  miles  through  Newport  River  to  Beaufort  Harbor. 
About  1880  the  line  was  reopened  by  the  Now  Berne  and  Beaufort 

mal  Company. 

When  placed  under  Governmental  improvement,  in  1885,  this  route 
allowed  the  passage  of  small  boats  of  15  feet  width  and  3  feet  draught, 
but  the  commerce  was  then  practically  nothing. 

(3)  Plan  of  improvement — The  original  project  of  1883  reported  this 
route  via  Clubfoot,  Harlowe,  and  Newport  rivers  as  worthy  of  improve- 
ment, providing  that  Congress  desired  to  extend  the  already  existing 
lines  of  navigation  from  the  Chesapeake  southward  j  and  estimated  the 
cost  of  a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  increased  b^ 
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the  cost  of  a  tide  lock  and  the  canal  company's  franchise.  A  modil 
project  of  1884  for  the  expenditure  of  the  fa^ds  at  that  time  available, 
as  continued  to  date,  proposed  to  widen  and  deepen  Harlowe  Creek,  so 
as  to  secure  a  through  canal  of  6  feet  depth  at  mean  low  water,  and  of 
30  feet  bottom  width,  from  the  mouth  of  Harlowe  Creek  upward,  3.25 
miles,  to  its  head,  and  to  use  the  remaining  funds  upon  similar  works 
on  Clubfoot  Eiver. 

The  total  final  cost  of  the  latter  (1884)  project  (including  also  the  pur- 
cba^e  and  completion  of  the  canal)  so  as  to  secure  a  channel  30  feet 
wide  and  5  feet  deep  at  low  water  from  the  Neuse  River  through  to 
Newport  Kiver,  adapted  to  the  existing  navigation  of  the  Neuse  Kiver 
desiring  passage  by  this  route  to  Beaufort  Harbor,  was  estimated  in 
1886  to  be  $92,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1888,  is  120,000. 

(4)  i?e«ii/f«.— Upto  June30,1888,atotalof  $6,812.45  has  been  expended 
in  all  upon  this  improvement,  in  necessary  surveys,  in  the  removal  of 
the  worst  logs  and  sthmps  in  the  existing  channel,  in  dredging  the 
creek  for  a  short  distance  to  full  dimensions,  and  in  clearing  it  over  its 
entire  length  to  a  width  and  depth  suflBcient  to  allow  the  passage  of 
small  sail-boats. 

In  consequence  of  this,  several  hundred  sail-boats  have  passed  through 
the  canal,  and  the  commerce  of  this  route  has  already  reached  about 
$190,000  per  year,  and  is  rapidly  increasing.  Bates  of  transportation 
between  New  Berne  and  Beaufort  have  dropped  about  25  per  cent,  since 
the  improvement  has  commenced ;  and  each  dollar  once  spent  upon  this 
improvement  has  been  accompanied  by  the  development  of  more  than 
$10  of  annual  commerce. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending 
December  30,  1887,  are  herewith  appended. 

The  navigation  of  this  route  is  not  obstructed  by  bridges  without 
draws.  i 

(5)  Work  of  pa^tyear. — ^The  special  work  of  the  year  is  as  follows: 
Expenditures,  $3,313.20.  Value  of  United  States  plant,  $15.  One  con- 
tract dredge  was  in  use  a  part  of  the  year. 

Owing  to  its  variable  features  and  to  the  difficulty  of  properly  speci- 
fying it  beforehand,  all  minor  work  was  allowably  done  for  advantage 
and  economy  by  hired  labor  and  the  purchase  of  materials  in  open  mar- 
ket. 

Dredging  was  carried  on  under  contract  with  Eittenhouse  Moore,  of 
Mobile,  dated  December  27,  1886,  this  work  to  be  completed,  with 
other  contracts,  before  January  31, 1888.  The  time  of  commencement 
of  this  work  was  postponed  to  allow  the  contractor  to  build  a  dredge 
especially  adapted  to  this  work.  Upon  preliminary  trial  it  was  found 
that  the  dredge  would  not  work  satisfactorily,  and  it  was  not  until 
April,  1888,  that  the  dredge  was  perfectly  sufiQcient  for  advantageous 
use.  The  time  for  the  completion  of  the  contract  was  extended  to  June 
30,  1888,  with  the  proviso  that  all  extra  expense  to  the  United  States 
on  account  of  the  extension  was  to  be  paid  by  the  contractor.  The  con- 
tractor, between  April  25,  and  June  30, 1888,  removed  4,924  cubic  yards 
of  soft  mud,  and  2  stumps,  so  as  to  leave  a  cut  at  this  place  873  feet  in 
length,  and  30  feet  bottom  width,  and  5  feet  depth  at  low  water.  While 
awaiting  the  commencement  of  dredging,  the  route  of  the  canal  was  care- 
fully surveyed,  located,  and  proposed  work  measured  up. 

An  inspection  of  property  and  of  the  progress  of  the  work  was  made 
at  least  once  during  the  year. 
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'he  work  of  this  improvement  during  the  year  has  been  eflSciently 

riedon  under  the  immediate  supervision  of  Assistant  Engineer  E. ' 

Thompson,  whose  report  is  herewith  appended. 

;G.)  Recommendations  for  future  tcorl\ — It  is  recommended  that  this 

provement  be  extended  in  general  accord  with  the.  projects  of  1883 

(1 1884  over  the  whole  distance  through  the  New  Berne  and  Beaufort 

inal,  as  well  as  through  Clubfoot  River  and  Harlowe  Creek,  so  far  as 

secui-e  a  channel  of  5  feet  depth  at  mean  low  water  and  30  feet  bot- 

m  width  from  the  mouth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot 

iver,  thus  completing  a  5- foot  navigation  from  New  Berne  to  Beaufort, 

a  total  expense  of  $72,000  in  addition  to  the  funds  available  June  30, 

)SS,  this  amount  to  be  appropriated  in  one  sum.    Smaller  yearly  ap- 

ropriations,  involving  the  alternate  disorganization  and  reorganization 

f  working  parties,  damage  to  unfinished  work,  extra  superintendence, 

id  the  deterioration  of  plant  may  increase  the  cost  of  the  work  by 

om  $1,500  to  $4,000  per  appropriation. 

A  personal  inspection  of  this  route  in  1885  revealed  the  worthiness 
this  improvement.  If  well  opened,  this  line  would  be  of  much  value 
u  connecting  link  between  Pamlico  Sound  and  Beaufort  Harbor,  and 
aid  complete  an  otherwise  already  existing  inland  navigation  from 
5  Chesai)eake  to  Beaufort,  N.  (3.  The  dangers  of  ocean  travel  around 
I)e  Hatteras  and  Cape  Lookout  are  so  great,  that  some  such  5-foot 
rigation  for  small  vessels  appears  necessary  between  Pamlico  Sound 
(1  Beaufort  Harbor,  and  no  similar  navigation  can  be  secured  by  any 
'er  existing  route  except  at  greatly  increased  expense.  Further  im- 
vement  over  this  route  so  as  to  secure  a  channel  of  more  than  5  feet 
)th  at  low  water  is  not  recommended  for  the  present, 
ifter  this  improvement  is  completed  its  proper  maintenance  may  cost 
m  $1,000  to  $3,000  per  year. 

.^bis  improvement,  ks  regards  cost,  order,  and  method  of  work,  should 
carried  on  approximately  as  follows : 

riiirty-two  thousand  dollars  to  secure  a  channel  30  feet  bottom  width 
1  5  feet  deep  at  low  water  from  the  head  of  Harlowe  Creek  3.25  miles 
(inward,  to  a  5foot  depth  at  low  water  in  Newport  River,  by  dredging, 
1  to  secure  a  similar  channel  from  the  head  of  Clubfoot  Eiver  to  the 
use  River  by  dredging. 

Forty  thousand  dollars  to  purchase  the  franchise  of  the  New  Berne 
1  Beaufort  Canal  Company,  by  paying  it  an  amount  suiiicient  to  fairly 
ay  it  for  its  past  work  upon  the  canal ;  and  then  to  clear  out  this 
jal  to  full  width  of  30  feet  bottom  width  and  5  feet  depth  at  low  water 
dredging. 

The  dredging  might  advantageouslybe  done  by  contract ;  but  other- 
se  all  this  work  should,  for  advantage  and  economy,  be  done  by  hired 
K)r  and  purchase  of  materials  in  open  market. 

liis  work  is  in  the  coUeotion  diatriots  of  Pasilico  and  Beaofort,  N.  C. 

Money  statement, 

ly  1,1887,  amoont  avaUable  ....r |16,500.75 

ly  1, 1888,  amoont  expended  dnriDg  fiscal  year,  exclusive  of 

iabilitie«  outstanding  July  1,1887 |2, 743.87 

lyl,  1888,  outstanding  liabilities 569.33 

'ly  1, 1888,  amount  covered  by  existing  contracts 12, 667. 65 

— 15,980.85 

-iy  1, 1888,  balance  available 519.90 

mount  appropriated  by  act  of  August  11,1888 15,000.00 

mount  available  for  fiscal  year  ending  June  30, 1889 lo,o\0.^ 
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Amount  (estimated)  required  for  completion  of  existing  project $57,  ui 

Amount  that  can  be  ^rofitablv  expended  in  fiscal  year  ending  June  30, 1690    57, 0€ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 


report  of  mr.  b.  d.  thompson,  assistant  engineer. 

United  States  Enoinkkr  Office, 

Beaufort,  N.  C,  June  30,  188g 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  improvemeDt 
the  line  of  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  N.  C,  for  the  Us. 
year  ending  June  30, 1^8. 

Under  a  contract  dated  December  27,  1886,  with  Mr.  Rittenhouse  Moore,  acti 
dredgins  operations  began,  after  numerous  delays,  on  April  25,  1888,  and  still  c( 
tinue.     The  starting  point  selected  was  at  Shell  Landing,  about  4,000  feet  south 
Bell's  Bridge,  in  Harlowe  Creek,  where  there  are  comparatively  few  logs  andstumi 
The  dredge  in  use  is  of  the  elevator  type  and  was  built  expressly  for  this  work.    It 
deposits  dumpage  through  a  chute,  by  gravity,  a  distance  of  110  feet  from  the  ed 
of  the  cut.     A  retaining-wall  from  2.5  to  3  feet  in  height,  made  of  marsh  sod,  prever 
all  do  wage  toward  the  cut.     The  excavated  materifU,  very  liquid  at  first,  soon  bai 
ens  under  the  action  of  the^un  and  forms  an  embankment,  the  crest  of  which  is  ii»v 
over  3  feet  above  the  surrounding  marsh.    So  far  as  the  work  has  progressed  no  br" 
effects  have  been  noticed  on  the  cut  from  the  weight  of  the  dumpage.     There  ha 
been  from  time  to  time  slight  fills,  rendering  some  redredging  necessary,  but  the 
came  chiefly  from  sliding  banks,  tidal  action  on  material  loosened  by  but  not  remov 
b^  the  buckets,  and,  it  is  probable,  some  mud  oozing  from  the  marsh  iu  the  immedia 
vicinity  of  the  cut.     The  work  now  being  done  is  the  widening  and  deepening  ». 
the  natural  channel- way  to  the  following  dimensions,  viz:  30  feet  bottom  width  and 
5  feet  depth  at  low  water.    Up  to  date  4,924  cubic  yards  have  been  excavated,  and  a 
total  length  of  873  feet  of  channel-way  completed.     At  the  beginning  of  dredging 
operations  the  sum  of  $14,300  was  available  for  the  work,  which,  at  the  contract 
price  of  27  cents  per  cubic  yard,  allows  a  total  of  52,962  yards  to  be  dug  with  present 
funds.    It  is  expected  to  complete  during  the  present  season  at  least  7,800  feet  of 
channel- way  south  from  Bell's  Bridge.    The  worK  of  United  States  employes  has  been 
the  necessary  superintendence  and  inspection  of  dredging  operations,  this  including 
such  staking  and  measuring  up  of  proposed  work  as  was  not  done  prior  to  June  30, 
1887. 

There  was  forwarded  to  you  in  March,  1888,  as  accurate  commercial  statistics  as 
could  be  obtained  for  this  water-way  for  the  calendar  year  1887.    There  is  now  noth- 
ing of  interest  that  I  can  add  to  that  report. 
I    Very  respectfully,  your  obedient  Bervant, 

£.  D.  Thompson, 
ABBi»tant  Engineer, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  8.  A. 


COMMERCIAL  STATISTICS. 

When  work  was  begun  on  this  route  by  the  (government  in  1883  there  was  no  nav- 
igation or  commerce  by  this  route.  At  present  there  are  no  regularly-kept  commer- 
cial statistics  available,  but  the  following  is  considered  a  fair  approximate  estimate 
of  its  commerce  during  the  year  ending  December  31,  1887 : 

Tons. 

7  vessels,  draught  3|  feet  loaded,  making  regular  trips  whenever  able  to  ime 
the  route,  annual  tonnage 8,000 

14  vessels  belonging  to  Core  Sound  oyster  fleet,  making  irregular  trips  during 
season,  annual  tonnage ' 500 

100  miscellaneous  craft  not  registered,  engaged  in  wood  and  other  traffic,  an- 
nual tonnage 1,800 

Total  annual  tonnage 10,300 
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[lie  prodaets  carried  are : 

Beaafort,  lamber,  general  merchandise,  and  wood,  aggregate 

ralne.  estimated tlOO,  000  to  $110,000 

Bm  Beaufort,  oysters,  fish  (fVesh  and  salt),  fish  scrap,  oil,  pool- 
ry,  cotton,  peannts,  rice,  and  other  farm  prodncts,  lumber 
md  naval  stores,  aggregate  value,  estimated 80, 000  90, 000 

Total  value  of  annual  commerce 180,000        200,000 

[he  results  of  the  improvement  so  far  have  been  to  reduce  freight  rates  about  25 
*  cent,  between  Beaufort  and  New  Berne. 

(liis  water-way  affords  a  short,  nearly  direct  route  to  all  vessels  able  to  use  it,  from 
nlico  Sound,  Neuse  River,  and  their  tributaries  to  Beaufort  Harbor,  Core  and 
f^e  Sounds,  White  Oak  River,  and  the  ocean.  It  completes  the  existing  line  of  In- 
d  navigation  firom  Chesapeake  to  Beaufort  Harbor,  and  its  final  completion  under 

present  project"will  insure  agood  5-foot  navigation  at  low  water  between  these 
Bts,  avoiding  the  dangers  of  E^tteras  and  Lookout  and  the  shoals  of  Core  Sound. 
luD  above  statistics  are  based  mainly  on  the  report  of  Assistant  Engineer  £.  D. 
impson.    His  report  was  made  from  personal  knowledge  and  conversations  with 

£.  C.  Duncan  and  the  custom-house  officials  of  Beaufort,  and  Mr.  O.  G.  Bell,  of 
'lowe.  The  money  value  of  the  eommerce  is  based  upon  an  average  assumed  val- 
ion  of  $18  to  $*20  per  ton  of  freight. 


\ 


L  6. 
IMPROVEMENT  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

HISTORY  OP  OPERATIONS. 

1)  Reference  to  past  reports. — For  speQial  description  of  harbor  see 
5^  1U13-1017,  Annaal  Report  of  1881;  for  special  history  of  past 
rk  see  page  989,  Annual  Eeport  of  1886;  and  for  maps  of  harbor 
\  page  1076,  Annaal  Report  of  1885. 

2)  OrigincU  condition, — Beaufort  Harbor,  at  the  eastern  terminus  of 
>  Atlantic  and  North  Carolina  Kailroad,  is  the  only  harbor  of  any 
portance  between  Chesapeake  Bay  and  Wilmington,  N.  C,  a  distance 
over  300  miles.  It  is  especially  valuable  as  the  natural  outlet  to  the 
and  commerce  of  northern  and  middle  North  Carolina,  and  as  a 
toral  harbor  of  refuge  to  vessels  overtaken  on  this  most  exposed  por- 
n  of  the  Atlantic  coast.  If  its  channel  were  marked  by  range-lights 
would  be  the  easiest  harbor  to  enter  between  the  Chesapeake  and 
vannah. 

When  placed  under  governmental  improvement  in  1880,  this  harbor 
fisessed  a  bar  entrance  of  15.3  feet  least  depth  at  mean  low  water^ 
th  an  average  rise  and  fall  of  tide  of  3  feet.  At  this  time,  however, 
6  harbor  entrance  was  rapidly  deteriorating ;  its  width,  measured 
hh  Fort  Macon  Point  to  Shackleford  Point  having  increased  500  feet 
tween  the  years  1864  and  1880,  and  900  feet  more  between  the  years 
80  and  1881,  and  its  bar  having  rapidly  and  proportionally  shoaled. 
t)m  the  bar  the  harbor  possessed  a  channel  of  25  feet  depth  for  3.7 
lies  up  to  the  Atlantic  and  North  Carolina  Railroad  wharf  at  More- 
lad  City,  and  a  branch  channel  of  9  feet  depth  for  .6  mile  up  to 
ilkhead  Channel,  and  of  2  feet  minimum  depth  for  .6  mile  further 
the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good 
barfage  of  7  feet  depth  and  1,800  feet  length.  Its  commerce  is  now 
timated  to  have  then  been  about  $1,000,000. 

(3)  Plan  of  improvement. — The  original  project  of  1881  proposed  to 
op  the  erosion  at  Shackleford  Point  by  jetties;  to  extend  the  9-foot 
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depth  of  water  from  Balkbead  Channel  to  Beaufort  City  by  a  cuttiug 
feet  wide,  and  thence  to  dredge  a  6-foot  channel  100  feet  wide  to  Noi 
River  and  Core  Sound  for  the  accommodation  of  the  small  craft  ot 
neighboring  sound.    The  projects  of  1881,  1882,  and  1884,  as  contiui 
to  date,  proposed  to  secure  this  harbor  by  stopping  further  erosion 
the  sandbaukfe  at  Shacklefor4, Point  and  Fort  Macon  Point,  andthi 
stopping  further  deterioration  of  the  bar  entrance,  and  proposed  to  o] 
a  5-foot  channel  ICO  feet  wide  to  Beaufort  City.    A  personal  examii 
tion  of  the  locality  and  work  in  1884  revealed  the  need  of  such  woi 
and  its  importance.    Inadequate  yearly  appropriatious  and  their  coi 
sequences  (the  alternate  disorganization  and  reorganization  of  workii 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deter^ 
oration  of  plant)  have  added  considerably  to  the  cost  of  the  work. 

The  total  final  cost  of  this  work  was  estimated  in  1887  at  $163,000. 

The  aggregate  amount  appropriated  for  these  projects  up  to  Ji 
30,  1888,  is  $90,000. 

(4)  ResulU.—Vp  to  June  30, 1888,  a  total  of  $88,869.48  has  been  speal 
in  all  upon  this  improvement  in  successfully  stopping  the  erosion 
Shackleford  Point  and  Fort  Macon  Point,  in  arresting  the  shoalini 
upon  this  bar,  and  in  making  a  careful  survey  of  the  present  conditi< 
of  the  harbor  entrance  preparatory  to  the  definite  location  of  furth**^ 
works.  I 

No  special  improvement  of  commercti  nor  depth  of  water  was  thereby 
expected  or  obtained,  but  the  retrograde  movement  has  been  in  geners^ 
arrested ;  the  old  shore-lines  have  reformed  to  a  considerable  extent  ai 
desired,  and  the  former  good  condition  of  the  harbor  entrance  is  bein| 
rapidly  re-established.  The  commerce  is  now  about  $1,300,000  exported 
or  imported. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
cember 31,  1887,  are  herewith  appended. 

(5)  Work  of  past  year. — ^The  special  work  of  the  year  is  as  follows : 
Expenditures,  $5,783.29^  value  of  United  States  plant,  $2,165;  no  reg 
ular  work  in  the  field  was  done  after  October,  188T,  because  the  avaU 
able  funds  were  no  longer  sufficient  for  advantageous  use.  The  stom 
used  was  bought  by  contract. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify 
ing  it  beforehand  and  inspecting  it  afterwards,  all  work  was  allowablj 
done  for  advantage  and  economy  by  hired  labor  and  the  purchase  oi 
materials  in  open  market. 

At  Shackleford  Point. — At  the  main  jetty  during  July  and  Augusts 
1887,  271  tons  of  large  stone  (weighing  about  1,000  pounds  per  piece' 
was  placed  along  40  feet  length  of  its  seafront  and  around  its  exposec 
end,  completing  this  protection  along  its  whole  sea-face.    In  August 

1887,  5  blocks  (100  linear  feet)  of  concrete  that  had  settled  out  of  plaa 
were  built  up  with  new  concrete.    Between  January  18  and  March  9 

1888,  3  blocks  (60  linear  feet)  of  concrete  were  added  to  the  shore  enc 
of  the  jetty  to  close  a  gap  made  behind  it  by  the  heavy  fall  storms,  anc 
the  foundations  were  strengthened  by  packing  about  2,400  bushels  o: 
oyster  shells  into  the  interstices  of  the  riprap. 

The  middle  jetty  built  to  100  feet  length  in  1882  at  a  point  1,000  feel 
east  of  the  main  jetty  has  almost  disappeared  by  being  gradually 
washed  away  by  the  North  River  and  Core  Sound  currents.  It  needi 
to  be  reconstructed  more  permanently,  but  the  lastyejir's  funds  could  no 
be  spared  therefor.    Ten  tons  of  stone  were  placed  on  it  in  October,  1887 

The  east  jetty  built  to  400  feet  length  iu  1885,  at  a  point  2,300  feel 
east  of  the  main  jetty,  was  raised  by  the  addition  of  595  tons  of  stone  t4 
about  1  foot  above  mean  low-water  \eve\  iot  «b  \^\i^vVv  o^  ^20  feet,    I 


?v^CT5 


APPENDIX   L — REPORT,  OF    CAPTAIN    BIXBY.  877 

ae  desired,  effectually  checked  further  erosion  of  the  north  side  of 

ackleford  Point,  and  has  commenced  the  restoration  of  the  eroded 

int.    It  needs  to  be  raised  to  above  low-water  level  throughout  its 

gth. 

I  As  a  result  of  these  jetties,  Shackleford  Point  during  the  past  three 

rs  has,  as  desired,  advanced  towards  its  former  shore-lines,  reclaim- 

from  the  ocean  a  strip  ot  beach  400  feet  wide  and  over  3,000  feet 

g- 
In  the  coarse  of  this  work  the  small  landing  wharf,  the  field  quarters^ 

Ihe  tram  road  trestles,  and  a  derrick  had  to  be  repaired  and  pnrtly  re- 
^It 

Aboat  31  tons  of  stone  and  7  cords  of  brush  were  built  into  about  13^ 
linear  feet  of  shore  revetment,  to  protect  the  sand  banks  near  the 
vbaif  from  further  erosion. 
At  Fort  Macon  Pmnf.— The  northwest  jetty,  202  feet  long,  built  oi)|)o- 
te  the  old  railroad  wharf  to  protect  the  northern  shore  of  Fort  Macon 
'oittt  from  erosion  by  the  Newport  Kiver  current,  needs  to  be  raised 
ve  low- water  level  throughout  its  length.  Though  unfinished,  ita 
effect  is  already  perceptible.  A  heavy  log  catch-sand  fence  400 
long  was  built  along  the  shore  near  this  jetty. 
About  44  tons  of  stone  and  22  cords  of  brush  were  built  into  about  488 
ear  feet  of  shore  revetment  between  the  wharf  and  the  main  jetty  to 

t  the  shore  from  the  waves. 
At  the  main  jetty,  about  25  tons  of  large  stone  was  placed  around  its^ 
Isqiosed  end,  where  some  of  the  foundation^had  been  washed  away  by 
Ihesea. 

f  Daring  the  year  several  minor  surveys  were  made  of  past  work  and 
|f  the  shorelines  at  both  Shacklefork  and  Fort  Macon  Points  as  a  check 
pl^nthe  effect  of  past  work,  and  to  obtain  data  for  the  proper  prosecu- 
^00  and  record  of  future  work. 

r  A  tide-gauge  record  was  kept  during  the  progress  of  the  work. 
[  An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
iNMt  once  daring  the  year. 

I  The  work  of  this  improvement  has  been  well  carried  on  during  the 
^lear  under  the  immediate  supervision  of  Assistant  Engineers  K.  Hau- 
pm  and  E.  D.  Thompson,  whose  reports  are  herewith  appended. 
I  (6)  Recommendations  for  future  work, — It  is  recommended  that  the 
Itiesent  approved  projects  be  completed  so  far  as  to  thoroughly  protect 
^Ihackleford  and  Fort  Macon  points  from  further  erosion,  and  to  dredge 
ledaced  channel  of  100  feet  width  and  7  feet  depth  at  low  water  from 
head  Channel  entirely  through  to  Beaufort  City,  at  a  total  ex- 
of  $73,000,  in  addition  to  the  funds  available  on  June  30, 1888,. 
ttis  amount  to  be  appropriated  in  one  sum  during  the  next  year. 
IBoialler  yearly  appropriations,  involving  the  alternate  disorganization 
nd  reorganization  of  working  parties,  deterioration  of  unfinished  work,. 
I^Citra  superintendence  and  deterioration  of  plant,  may  increase  the  cost 
rfthe  work  by  from  $3,000  to  $5,000  per  appropriation. 
I    Further  improvement  in  accord  with  the  original  project,  so  as  to  se- 
cure to  Beaufort  City  a  channel  of  over  7  feet  depth  at  low  water  from 
[  Bulkhead  Channel,  or  of  any  depth  of  water  by  any  other  route  to  North 
?  Ever  and  Core  Sound,  is  not  recommended  at  present.    This  improve- 
ment once  thoroughly  completed  should  be  permanent.    The  harbor  en- 
trance needs  a  pair  of  range-lights  visable  to  a  distance  of  6  miles.    It 
would  then  be  of  great  value  as  a  harbor  of  refuge.    The  least  depth  of 
water  in  this  bar  could  probably  be  easily  increased  to  18  feet  at  low 
water,  as  it  is  said  to  have  been  in  1737  and  1830  ,•  $300,000  would  piob^ii- 
blj  cover  the  entire  cost  of  this  increase  of  depth. 
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This  improvement,' as  regards  cost,  order,  and  method  of  work,  sh( 
be  carried  on  approximately  as  follows : 

Two  thousand  dollars  to  thoroughly  riprap  with  heavy  stone  (1 
pound  pieces)  the  main  jetty  at  Shackleford  Point. 

Seven  thousand  dollars  to  raise  to  high-tide  level  the  railroad-wf 
jetty  at  Fort  Macon  Point, 

Eight  thousand  dollars  to  secure  a  channel  100  feet  wide  and  5  f 
deep  at  low  water  from  Bulkhead  Gbannel  through  to  Beaufort  C 
by  dredging. 

Two  thousand  dollars  to  re-establish  the  line  of  sand  dunes  along ; 
new  shore-line  by  means  of  catch-sand  fences  at  Fort  Macon  Point  e 
Shackleford  Point. 

Two  thousand  dollars  to  raise  to  high-tide  level  the  eastern  jetty  ac 
Shackleford  Point. 

Eight  thousand  dollars  to'  reconstruct  with  heavy  stone  the  middle 
ietty  at  Shackleford  Point. 

Sixteen  thousand  dollars  to  deepen  the  channel  from  Bulkhead  Ohan- 
nel  to  Beaufort  City  to  7  feet  at  low  water  by  dredging. 

Eight  thousand  dollars  to  crown  with  concrete  capping  the  southern  , 
jetties  at  Fort  Macon. 

Twenty  thousand  dollars  to  construct  additional  jetties  at  Shackle- 
ford and  Fort  Macon  points  on  each  side  of  the  main  jetties. 

The  dredging  and  purchase  of  stone  might  advantageously  be  done 
by  contract ;  but  otherwise  all  this  work  should,  for  advantage  and 
economy,  be  done  by  hired  labor  and  purchase  of  materials  in  open 
market. 

Beaufort  is  a  port  of  entry. 

Money  statement,  ^ 

Jnly  1, 1887,amoimt  available 16,913.81    J 

July  1,1888,  amount  expended  during  fiscal  year,  ezolosiye  of  \ 

liabilities  outstanding  July  1, 1887 $5,617.67 

July  1,1888,  outstanding  liabilities 165.62  ^ 

: 5,783.29 

July  1,1888,  balance  available 1,130.52 

Amount  appropriated  by  act  of  August  11,1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 36, 130. 52 

r  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  33, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 
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beport  of  mr.  r.  ransom,  ▲s8i8tant  bnoinser. 

Unitbd  States  Engineer  Oppice, 

New  Berne,  N.  C,  April  17,  188a 
Captain  :  In  compliance  with  your  instructions  I  have  the  honor  to  submit  the 
following  report  of  operations  for  the  improvement  of  harbor  at  Beaufort,  N.  C. ; 

The  total  expenditure  under  my  direction  from  June  30, 1887,  to  April  1, 
1888,  amount  to $5,194.54 

Divided  as  follows : 

Superintendence  and  labor 2,113.42 

Stone 2,861.28 

Other  materials 145.47 

Traveling  expenses 64.37 

Office  rent 10.00 


,'JP 


APPENDIX    L REPORT   OF   CAPTAIN    BIXBY.  879 

be  begiDDinff  of  the  fiscal  year  work  was  progressiDg  upon  the  Core  Sound 
aear  the  Mallet  Pond,  and  also  in  placing  large  stone  upon  the  sea-face  of  the 
jetty  at  Shackleford  Point. 

t)  hundred  and  ninety-fire  tons  of  stone  have  since  been  placed  npon  the  Core 
d  Jetty  and  271  tons  of  the  large  stone  upon  the  outer  face  of  main  Jetty  at 
kleford. 

1  tons  were  put  npon  the  old  small  Jetty  in  Core  Sound,  which  is  between  the 
Core  Sound  Jetty  and  the  wharf;  31  tons  upon  revetment  about  the  Shackle- 
Point  Wharf;  25  tons  upon  the  uain  Jettv  at  Fort  Macon,  and  44  tons  upon 
meat  around  Fort  Macon  Point,  on  both  sides  of  the  wharf, 
ir  hundred  and  eighty-eight  feet  of  revetment  were  put  in  at  Fort  Macon  and 
itt  at  ShacUeford  Point. 

trong  log  sand- fence,  about  400  feet  long,  was  built  at  the  head  of  Railroad  Jetty, 
Macon. 

eoty  pounds  of  cement  and  about  10  tons  of  stone  were  used  to  level  up  with 
rete,  five  blocks  of  the  concrete  in  main  Jetty,  Shackleford  Point,  which  had  sunk 
f  place. 

enty-two  cords  of  brush  were  used  for  the  revetment  at  Fort  Macon,  7  cords  for 

at  Shackleford  Wharf,  and  4  for  the  small  Core  Sound  Jetty. 

e  aforementioned  work  was  done  between  the  1st  of  July  and  the  18th  of  Octo- 

At  the  latter  date  operations  were  suspended  by  your  directions. 

eu  before  this  suspension  it  was  discovered  that  the  currents  were  changing  and 

on  was  eating  away  the  sand  from  both  faces  of  the  main  jett  y  at  Shackleford 

t,  and  by  January  this  action  had  gone  so  far  as  to  require  attention  ;  and  on  the 

of  January  you  directed    •     •    •    that  three  blocks  of  concrete  similar  to  those 

dy  built,  upon  a  concrete  foundation  10  feet  wide  and  2  feet  thick,  should  be  added 

.e  east  or  shore  end  and  Joined  or  built  into  it,  but  running  at  an  angle  of  about 

egrees  to  the  northeast.    Additional  to  this  concrete  work  2,U00  bushels  of  oyster 

Is  were  to  be  used  around  the  foundations  of  the  concrete  blocks  next  to  the  shore 

us  laat-named  work  was  begun  on  the  18th  of  January  and  campleted  on  the  9th 
[arch. 

le  immediate  execution  of  the  operations  from  July  to  October  were  directed  by 
seer  J.  A.  Dill,  and  that  in  January,  February,  and  March  by  Overseer  H.  D. 
ora.  Both  these  employes  have  habitually  performed  their  duties  with  zeal  and 
ty. 

is  proper  to  state  that  the  general  results  thus  far  from  the  improveraent  are 
fying.  The  objects  sought  are  obtained  as  far  as  could  have  been  expected  from 
•xtent  to  which  the  work  has  progressed.  The  point  at  Shackleford  has  made 
ral  hundred  feet  in  the  main,  notwithstanding  the  erosion  immediately  at  the 
1  Jetty.  At  Fort  Macon  to  the  south  and  on  the  sea-side  all  stands,  and  tiie  accu- 
itiona  of  sand  increase.  Just  at  and  east  of  the  wharf  erosion  still  ^oes  on.  It 
Jieved  that  when  the  railroad  Jetty  shall  be  finished  no  further  serious  trouble 
occur. 

itb  earnestness  I  recommend  that  Congress  make  appropriations  to  complete  the 
»ted  project  as  rapidly  as  possible,  and  in  this  connection  suggest  the  desirability 
eing  all  the  Jetties,  where  exposed  to  sea  waves,  on  both  siaes  with  heavy  stone. 
e  progress  maps  heretofore  submitted  show  the  progress  of  operations. 
•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

R.  Ransom, 

Amatant  Engineer. 
pt.  W.  H.  BlXBY, 
Corp9  of  Ungineers,  U,  8,  A^ 


bbpobt  of  mr.  s.  d.  thompson,  assistant  engineer. 

United  States  Engineer  Office,- 

Beaufort,  N.  C,  Jmie  30, 1888. 

vAPTAIN  :  1  liave  tlie  honor  to  submit  the  following  report  of  work 
done  under  my  charge  on  the  improvement  of  harbor  at  Beaufort,  N, 
0.,  daring  the  fiscal  year  ending  June  30,  1888. 

The  following  surveys  were  made : 

In  July,  1887,work  was  continued  on  the  shore-line  survey  at  Shackle- 
ford Point,  including  the  locations  of  jetties,  revetments,  stadia x^to^^^ 
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and  the  wharf,  the  establishment  of  various  bench-marks  along  tl 
beach  at  convenient  intervals,  and  the  determination  of  profiles  of  tl 
main  jetty,  and  of  section  lines  run  from  the  stadia  crosses  to  low-ti 
line.    In  September  a  hydrographic  survey  was  made  between  stadia 
crosses  No.  20  and  No.  34  at  Shackleford  Point,  including  both  sound 
and  ocean  fronts,  soundings  being  taken  on  range  lines  about  600  feet 
apart  and  extending  3,000  to  5,0C^  feet  from  shore.    Map  of  both  sur- 
veys submitted  in  September,  1887. 

In  April  and  May,  1888,  the  shore-line  was  again  determined  betwe< 
the  main  jetty  at  Shackleford  Point  and  stadia  cross  No  34  for  compar- 
ison with  its  location  in  July  and  August,  1887,  and  a  tracing  submitted 
jshowing  the  extent  and  character  of  the  beach  formation  that  had 
taken  place  in  the  vicinity  of  the  main  jetty  during  the  period  between 
the  two  surveys. 

Other  work  has  been  general  inspection  of  the  Shackleford  jetties  at 
irregular  intervals  during  the  year,  excepting  in  November  and  De- 
cember, 1887,  when  they  were  made  fortnightly  and  special  reports 
submitted,  and  the  repairing  of  the  main  jetty  in  May,  1888,  with  400 
bushels  of  oyster  shells  and  about  8  yards  of  broken  stone. 

The  total  expense  incurred  has  been  $105.75,  distributed  as  follows: 

Detailed  sarveys $69.60 

General  saperintendeBoe 15.25 

GkiDeral  work 21.00 

Very  respectftxlly,  your  obedient  Bervant^ 

E.  D.  Thompson, 
Aa9i8tant  Engineer, 

Capt.  W.  H.  BiXBY, 

CorpB  of  EngineerBf  U,S»A» 


commercial  statistics. 

When  work  commenced  in  1881  the  sand-banks  which  limit  the  width  of  the  harbor 
entrance  were  rapidly  wearing  away  (a  sixth  of  a  mile  in  one  year),  and  the  harbor- 
entrance  bar  was  rapidly  shoaling.  The  commerce  is  estimated  to  have  then  been 
about  $1,000,000. 

No  marked  improvement  was  expected  or  has  been  obtained  in  commerce  or  navi- 
gation or  in  the  rates  of  freight  and  insurance.  The  deterioration  has  been  stopped, 
and  the  former  good  condition  of  the  harbor  entrance  is  being  re-established.  The 
depth  of  water  on  the  bar  is  now  about  15  feet  at  low  water.  The  commerce  is  now 
about  $1,300,000  per  year. 

This  harbor,  at  the  eastern  terminus  of  the  Atlantic  and  North  Carolina  Railroad, 
is  the  only  harbor  of  special  importance  between  Chesapeake  Bay  and  Wilmington, 
N.  C,  a  distance  of  over  300  miles.  It  is  especially  valuable  as  being  the  natural 
outlet  of  Albemarle  and  Pamlico  Sounds,  and  of  the  inland  commerce  of  northern  and 
middle  North  Carolina,  and  as  being  also  a  natural  harbor  of  refuge  for  vessels  over- 
taken on  the  exposed  portion  of  the  Atlantic  coast,  embracing  Capes  Hatteras  and 
Lookout.  If  its  channel  were  properly  marked  by  range-lights  it  would  be  the  safest 
and  easiest  harbor  to  enter  between  the  Chesapeake  and  Savannah.  Large  numbers 
of  coasting  vessels  from  the  Tar,  Pamlico,  Trent,  Coutentnia,  and  Neuse  rivers,  and 
from  Albemarle  and  Pamlico  Sounds,  come  by  way  of  the  New  Berne  and  Beaufort 
Canal  or  Core  Sound,  and  pass  through  this  harbor  on  their  way  south  to  Wilming- 
ton, Georgetown,  Charleston,  and  Savannah,  this  harbor  aflfordlng  them  a  safe  and 
convenient  exit  to  the  ocean  and  permitting  them  to  avoid  the  dangers  of  ocean  navi- 
gation outside  Hatteras  or  Lookout.  The  preservation  and  development  of  this  har- 
bor is  of  great  importance  to  the  future  of  the  whole  State  of  Nortn  Carolina. 
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The  commerce  of  the  harbor  for  the  year  ending  December  31,  1687,  is  estimated  as 
rollo^rs  : 

MOYBMBNT  OF  VESSKLS. 


Deteriiitioxi. 


Sail-veaaels  owned  4tB«ftafort,lir.C 

Steiam-veaaels  owned  at  Beftafort,K.O 

Sall-resaels  bnilt  at  Beanfort,  N.  C 

Veasela,  increaae  over  last  year 

Sail-T^esaela  arrived  at  Beanfort,  N.O 

S^eam- vessels  arrived  at  Beanfort,  N.O .... 

8^-TeM»eU  departed fron  Beaofort,  N.O 

Steatm-veeaels  departed  from  Beanfort,  K.C 

▼«aaela  passed  tnrongh  Core  Sonnd  and  Beanfort  Harbor  Inlet 


*No  reoord  kept,    t Estimated. 


COMMBBCE. 


Artiolet  imported. 


tons.. 

do... 

oal do. .. 

alt bnshels.. 

«ines pounds.. 

1«nera]  merchandise tons.. 

Total 


Qnsntlty. 


1,000 
100 
1,000 
4,500 
8,000 
3,300 


Rate 
per  item. 


$6.00 

25.00 

5.00 

.30 

.50 

100.00 


Valne. 


$6,000 
2.500 
5,000 
1,350 
4,000 
830,000 


$348,850 


Estimated  as  passing  throngh  the  harbor :  Qrain  and  general  merchandise,  6,000 
OQS ;  value,  |600,000. 


Articles  exported. 


Jetton ...... 

'sb  scraps 
ah  oil.... 


..bales. 

tons. 

.barrels. 


•ah,  fresh , tons. 

ih,salt barrels. 

ffpoise  skins number. 

bushels. 


Do ffallons. 

■Bs barrels. 

tseaUops gallons. 

Ssralttores barrels. 

-nber feet. 

isetables packages. 

^eet  potatoes bushels. 

ft-nuts do... 

5e do... 

Idons number. 

General  merchandisa tons. 


Totsl. 


Quantity. 

Rate 
per  item. 

1,000 

$42.50 

2,500 

20.00 

2,300 

&00 

500 

60.00 

5,000 

8.00 

5,000 

8.50 

10.000 

.40 

8,000 

.75 

5,000 

2.00 

2.500 

.80 

300 

3.33 

500,000 

*10.00 

8,000 

2.08 

10,000 

.30 

2,000 

.75 

1,000 

1.00 

25.000 

.10 

1,100 

100.00 

Value. 


$42,500 

50,000 

18.400 

30,000 

15,000 

12,  500 

4,000 

4,000 

10,000 

2,000 

1,000 

5.000' 

16,000 

3,000 

1.500 

1,000 

2,000 

110,000 

328,400 


*  Bate  per  thousand. 

The  above  statistics  are  based  mainly  apon  the  report  of  Assistant 
En^neer  B.  Bansom :  the  data  for  his  report  having  been  obtained 
by  him  mainly  from  Mr.  W.  F.  Howland,  collector  of  the  port  of  Beau  • 
fort,  and  from  the  general  freight  agent  of  the  Atlantic  and  North 
Carolina  Bailroad. 

BN0  88 66 
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L7. 

IMPROVEMENT  OF  INLAND  WATER-WAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  NORTH  CAROLINA,  THROUGH  BOGUE  SOUND. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  past  reports. — For  special  descriptioD  of  this  soaud 
see  pages  1135-1139,  Aunual  Report  for  1885. 

(2)  Original  conditian, — Bogae  Sound  is  an  open  wat«r-way  lying  be- 
tween the  mainland  and  an  oater  line  of  sandbanks,  extending  from 
Beaafort  Harbor  24  miles  westward  to  Bogue  Inlet  and  White  Oak 
EiVer,  and  being  prolonged  by  narrow,  crooked,  tide- water  creeks  17 
miles  farther  through  salt-water  marshes  to  New  River,  North  Caro- 
lina. 

The  sound  and  marsh  vary  from  1  to  2  miles  in  width ;  the  channels 
and  creeks  from  10  to  400  feet  in  width,  and  from  6  inches  to  8  feet  in 
depth ;  and  the  rise  of  tide  from  0  to  5  feet,  according  to  location  and 
prevailing  winds.  This  water-way  forms  a  portion  of  one  of  the  pro- 
posed routes  of  Inland  navigation  from  the  Chesapeake  to  Wilmington. 

When  placed  under  Governmental  control  in  1886,  this  water-way 
possessed  an  18inch  depth  of  chatinel  at  low  water  from  Beaufort  to 
the  town  of  Swansborough,  on  White  Oak  River;  thence  a  3  foot  depth 
at  mid-tide  6  miles  farther  to  Bear  Inlet  and  creek ;  thence  a  Ginch 
depth  at  low  water  11  miles  farther  to  New  River,  whence  boats  of  5 
feet  draught  could  proceed  14  miles  farther  to  the  town  of  Jacksonville. 
(See  report  on  New  River,  North  Carolina.)  Its  commerce  is  estimated 
to  have  then  been  about  $200,000  per  year,  carried  by  sail-boats  of  less 
than  2  feet  draught. 

(3)  Plan  of  improvement^The  original  project  of  1885,  as  continued 
to  date,  recommended  the  establishment  of  a  channel  of  at  least  3  feet 
depth  at  low  water  from  Beaufort  to  Swansborough.  Personal  inspec- 
tion has  shown  White  Oak  River  basin  to  be  agriculturally  rich  and 
apparently  capable  of  adding  $500,000  annual  commerce  to  Bogue 
Sound  as  soon  as  the  latter  is  open  to  3foot  draught  steamers. 

The  total  final  cost  of  this  work  was  estimated  in  1887  to  be  $50,000. 
The  aggregate  amount  appropriated  for  this  project,  up  to  June  30, 
1888,  is  $10,000. 

(4)  Results.— Up  to  June  30,  1888,  a  total  of  $6,676.51  has  been  spent 
in  all  upon  this  improvement  in  necessary  surveys  and  in  dredging  so  as 
to  secure  a  channel  of  at  least  40  feet  width  and  2  feet  depth  at  ordinary 
stages  of  water  over  the  entire  route. 

In  consequence  of  this  work  a  small  steamer  has  been  built  to  ply  be- 
tween Beaufort  and  Swansborough.  No  special  improvement  of  com- 
merce is  to  be  expected  until  the  work  is  complete. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
cember 30,  1887,  are  herewith  appended. 

(5)  Work  of  past  year. — The  special  work  of  the  year  is  as  follows : 
Expenditures,  $6,265.94;  value  of  United  States  plant,  $8.  One  con- 
tract  dredge  was  employed  during  a  part  of  the  year. 

Owing  to  its  variable  features  and  to  the  difficulty  of  properly  specify- 
ing it  beforehand,  all  minor  work  was  allowably  done  for  advantage  and 
economy  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Dredging  was  carried  on  under  contract  with  Rittenhouse  Moore,  of 
Mobile,  dated  December  27,  1886.  This  work  to  be  completed,  with 
other  contracts,  before  January  31,  1888.    The  time  of  commencement 
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f  this  work  was  postponed  to  allow  the  contractor  to  build  a  dredge 
pecially  adapted  for  this  work,    The  time  for  the  completion  of  the 
ontract  was  extended  to  June  30, 1888,  with  the  proviso  that  all  extra 
expense  to  the  United  States  on  account  of  the  extr-asion  was  to  be 
)aid  by  the  contractor.    Upon  a  preliminary  trial  it  was  found  that 
he  dredge  would  not  work  satisfactorily,  and  it  was  not  until  April, 
888,  that  the  dredge  was  perfected  suflBciently  for  advantageous  use. 
Llie  contractor,  between  April  12  and  June  30,  removed  17,6V2^  cubic 
rards  of  clay,  mud,  sand,  and  shells  from  4,543  linear  feet  of  cutting, 
»  as  to  leave  a  channel  everywhere  at  least  60  feet  wide  and  3  feet 
leep  at  low  water  from  Swansborough  to  Goose  Creek  shoals,  and  of  at 
east  30  feet  width  and  3  feet  depth  at  low  water  part  way  across  these 
"lioals.    While  awaiting  the  arrival  of  the  dredge  the  route  of  the  work 
ras  carefully  surveyed  and  preparations  were  made  for  the  commence- 
ment of  dredging. 
An  inspection  of  property  and  of  the  progress  of  work  wa«  made 
t  least  once  during  the  year. 

Sach  work  as  was  done  in  the  field  on  this  improvement  during  the 
year  has  been  efficiently  carried  on  under  the  immediate  supervision  of 
Assistant  Engineer  E.  D.  Thompson,  whose  report  is  herewith  appended. 
(6)  Recommendations  for  future  worh — It  is  recommended  that  the 
present  approved  project  be  completed  so  far  as  to  secure  a  continuous 
channel  of  100  feet  width  and  at  least  3  feet  depth  at  low  water  from 
Beaufort  Harbor  to  Swansborough,  White  Oak  Kiver  and  Bogue  Inlet,  at 
a  total  expense  of  $40,000  in  addition  to  the  funds  available  June  30, 1888 ; 
this  amount  to  be  appropriated  in  one  sum.  Smaller  yearly  appropria- 
tions, involving  the  disorganization  and  re-organization  of  working  par- 
ties, damage  to  unfinished  work,  extra  superintendence,  and  deteriora- 
tion of  plant,  etc.,  may  increase  the  cost  of  the  work  by  from  $2,000  to 
$6,000  per  appropriation. 

Further  improvement,  so  as  to  extend  the  navigation  to  ^ew  Kiver, 
is  not  recommended  at  present.  The  improvement,  once  thoroughly 
finished,  should  remain  comparatively  permanent. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
be  carried  on  so  as  to  secure  first  a  one-third,  then  a  two-thirds,  and 
finally  a  full  width  entirely  through  all  the  present  obstructions. 

The  dredging  might  advantageously  be  done  by  contract,  but  other- 
wise all  work  should,  for  advantage  and  economy,  be  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  collection  district  of  Beaufort^  N.  C. 

Money  statement. 

July  1,1887,  amount  available |9,589.43 

Jaly  1, 1888,  amoont  expended  during  fiscal  year,  exclusive  of 

liabilities  outatanding  July  1,1887 $3,573.19 

July  1, 1888,  outstanding  liabilities 2,692.75 

July  1, 1888,  amount  covered  by  existing  contracts 2,  d05. 97 

I  8. 861. 91 

f      July  1,1888,  balance  available 727.52 

I      AmoQDt  appropriated  by  act  of  August  11,1888 5,000.00 

>  ' 

Amoant  available  for  fiscal  year  ending  June  30,  1889 5, 727. 52 

r  AmoQDt  (estimated)  reo  nlred  for  completion  of  existinf;^  project 35, 000. 00 

J  AmoDDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    35. 000.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


I  Submitted  in  compliance  with  requirements 
V    harbor  act«  of  1866  and  1867. 
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report  of  mr.  b.  d.  thompson,  absistaxt  engineer. 

United  States  Ekoikesb  Office, 

Beaufort,  N,  C,  JunedO,  1880. 

Captain  :  I  haye  the  honor  to  anbinit  the  following  report  on  the  improvement  of 
the  inland  water-way  from  Beanfort  Harbor  to  New  River,  North  Carolina,  throagb 
Boffue  Soond,  for  the  fiscal  year  ending  June  30, 1888 : 

Under  a  contract  with  Mr.  Rittenhouse  Moore,  dated  December  27, 1886,  active  dredg- 
ing operations  bezan  April  12, 1888,  and  are  still  in  progress.  There  was,  at  that  time, 
|8,000  available  for  the  work  of  dredging,  exclading  attendant  expenses,  which,  at  the 
contract  price  of  27f  cents  per  cnbio  yard,  allowed  28,289  yards  to  be^  excavated.  In 
April  a  cnt  60  feet  wide,  from  3  to  4  feet  aeep  at  low  water  and  1,015  feet  long,  was 
made  through  the  shoal  portion  of  Cross-Staxes  Slough,  giving  a  continuous  channel 
of  not  less  than  3.5  feet  depth  at  low  water,  and  of  a  minimum  width  of  60  feet  from  the 
Burthen  Channel  to  the  White  Oak  River  and  thence  to  Swansborough.  Early  in  May 
the  dj^dge  moved  to  the  eastern  end  of  Turtle  Slough,  a  prolongatiou  of  and  practi- 
cally the  head  of  the  deep-water  Burthen  Channel,  and  commenced  a  series  of  shortcuts, 
Joining  three  sloughs,  in  which  already  existed  the  required  depth  of  3  feet  at  low 
water.  These  were  dug  60  feet  wide  and  4  feet  deep,  the  dumpage  being  deposited  in 
embankments,  the  crests  of  which  are  raised  from  3  to  4  feet  above  ordinary  high 
tide.  The  material  excavated  proved  to  be  a  mixture  of  clay,  sand,  and  shells,  and 
80  far  has  resisted  the  wave  action  very  well;  little,  if  any,  having  washed  back  into 
the  cuts  under  the  severe  tests  of  heavy  gales  from  both  southeast  and  southwest,  the 
directions  of  the  prevailing  winds  in  summer.  The  tidal  action  through  this  portion 
<^f  the  sound  was  very  slight  before  dredging  commenced,  but  as  the  work  progressed 
a  considerable  current,  especially  on  flo<^  tide,  was  noticed  in  the  cuts.  This  is  re- 
garded as  very  favor^le  for  the  ultimate  stability  of  the  work.  In  June  the  dredge 
commenced  a  cut  3,500  feet  long,  30  feet  wide,  and  3  feet  depth  at  low  water,  through 
the  Ooose  Creek  Shoal  proper,  on  which  work  it  is  now  engaged.  This  out  as  staked 
commences  and  ends  in  water  of  the  required  channel  depth.  The  material  is  de- 
posited in  embankment  on  the  north  or  shore  side  of  the  cut  in  a  direction  nearly 
parallel  to  the  axis  of  the  sound.  Up  to  date  theise  has  been  dug  from  the  different 
outs  within  the  limits  assigned  the  coutractor  17,672.2  cubic  yards,  at  a  cost  for 
dredging  of  $4,904.03,  leaving  9,354  cubic  yards  still  to  bedugnnder  present  contract. 
During  the  year  the  only  other  expenses  have  been  those  relating  to  the  final  location 
of  dredged  cuts  and  the  necessary  inspection  and  superintendence. 

This  sum  includes  the  cost  of  a  small  sheet-pile  jetty,  built  by  United  States  labor, 
to  close  an  outlet  of  Cross-Stakes  Slough. 

In  order  to  obtain  the  greatest  immediate  benefit  to  navigation  from  the  expendi- 
ture of  present  available  funds,  advantage  was  taken,  in  selecting  the  route  to  be 
dredged,  of  all  natural  deep-water  channel- ways,  the  dredged  cuts  simply  Joining  one 
with  another.  This  has  rendered  a  portion  of  the  route  rather  circuitous,  but  has 
allowed  more  to  be  spent  on  long  cuts  at  localities  where  no  such  channels  exist.  The 
season's  work  wiU  furnish  a  channel  of  30  feet  minimum  width  and  not  less  than  3 
feet  depth  at  dead  low  tide  from  deep  water  in  Turtle  Slough  across  Guthries  and 
Goose  Creek  Shoals  as  far,  at  least,  as  Sander's  wharf,  a  distance  of  12,000  feet,  still 
leaving  12,000  feet  to  be  dredged  to  deep  water  east  of  Sander's  Creek.  It  is  proposed 
to  expend  any  balance  that  may  be  leit  after  the  cut  through  the  shoal  at  the  mouth 
of  Goose  Creek  is  completed  in  dredging  through  the  shoauest  j^art  of  this  distance, 
viz,  at  Sander's  Creek.  The  work  so  far  done  will  materially  aid  navigation,  Gk>ose 
Creek  Shoal  having  heretofore  been  its  chief  obstruction. 

In  March,  1888, 1  forwarded  you  as  accurate  commercial  statistics  for  this  water-way 
as  could  be  obtained  for  the  calendar  year  1887,  and  at  this  time  I  am  unable  to  add 
anything  of  value  to  that  report. 

Dredging  operations  have  been  carried  on  under  the  immediate  supervision  of  In- 
spector John  A.  Dill,  who  has  rendered  faithful  and  efficient  service. 
Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
Assistant  Engineer. 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.S.A. 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1887,  excluding  all  that  went  over- 
land and  through  Bogne  Inlet  by  reason  of  the  shoals  which  then  prevented  craft  of 
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a  draught  exceeding  2  feet  from  passing  throagh  Bogne  Sound,  is  estimated  as  fol- 
io^rs: 


Artiolea. 


To  Bemvfwi^  N.  O. 

CottoQ bidea.. 

yanlstoras    harrela.. 

Peaoats bushels.. 

Fwh'Mlt) barrels.. 

Fuh  (fresh) 

Lumber , feet.. 

Clams barrels.. 

Potatoes  sod  other  farm  prodaote 

rood 


Quantity. 


600 
2.000 
0,000 

5.000 


200,000 
1.000 


rat<'nDeIoDs ' number. 

orpoises do... 

I1«A  scrap  and  oil 

Oraters 


100,000 
4,000 


Total. 


From  Bemv^ort^  N.  (7. 


Geaeral  merchandiae. 
ICaehinery 


Total  AnnoAl  commerce 


Rate  per 
item. 


$40.00 

1.00 

.80 

5.00 


16.00 
1.50 


.075 
5.00 


Value. 


120,000 

2,000 

4,800 

25,000 

5,000 

8,000 

1,500 

6.000 

^2,000 

*7.500 

20.000 

7.000 

3,000 


105,800 


60,000 
10.000 


175.800 


The  improvement  bad  not  then  advanced  far  enough  to  affeot  the  commerce  pass- 
ing throagh  the  sound  or  the  rates  of  freight. 

Daring  1887,  under  the  stimulus  of  the  improvement,  saw-mills  having  a  daily 
capacity  of  50,000  feet  have  been  erected  on  the  White  Oak,  and  a  steam- boat  has 
been  built  to  ply  over  the  water-way  with  their  products.  The  lumber  industry 
alone  will  add  $150,000  to  $200,000  annually  to  its  commerce.  This  route  is  also  a 
eoDtinuation  of  the  inland  navigation  from  the  Chesapeake  to  New  River,  N.  C,  and, 
aside  from  its4ocal  worth,  is  valuable  as  a  link  in  that  system. 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  £.  D. 
Thompson.  This  report  was  made  from  his  own  personal  knowledge  and  that  of  Cap- 
tain Moore,  Mr.  Harrison,  and  Mr.  Hilliard,  of  Swansborough,  and  of  the  custom-house 
officials  and  Mr.  F.  C.  Duncan,  of  Beaufort. 


L8. 


IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 


(1)  Reference  to  past  reports. — For  special  description  of  this  river,  see 
pages  1117, 1118,  Annual  Report  for  1882;  for  map  and  special  history 
of  past  work,  see  pages  992  and  994,  Annual  Report  for  1886. 

(2)  Original  condition. — The  New  River,  emptying  directly  into  the 
Atlantic  Ocean  between  Beaufort  Harbor  and  Wilmington,  N.  C,  has 
a  total  length  of  about  52  miles  and  a  drainage  area  of  492  square  miles. 
Its  lower  14  miles,  from  its  mouth  to  Jacksonville,  forms  a  fine  basin  of 
brackish  water  of  from  600  to  10,000  feet  width  and  of  at  least  6  feet 
channel  depth,  with  20,000  acres  of  oyster  farms  and  with  rich  agricult- 
ural surroundings.  When  placed  under  governmental  improvement 
in  1882  this  river  had  very  poor  facilities  for  transporting  goods  to  mar- 
ket. Its  communication  with  the  ocean  was  blocked  by  an  oyster-rock 
barricade,  through  which  there  existed  only  a  long  and  very  crooked 
channel  of  50  feet  width  and  3  feet  depth  at  low  water.    Its  commeTeft^ 
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limited!  to  wagons  and  small  boats,  is  now  estimated  to  have  then  been 
about  $200,0W  of  goods  per  year. 

(3)  Plan  of  improvement — The  original  project  of  1882  proposed  to  se- 
cure a  loO-foot  channel  5  feet  deep  at  low  water  from  the  upper  river  to 
the  ocean  by  dredging  the  old  channel  to  its  full  size  through  about 
7,000  feet  of  this  oyster- rock  barricade.  A  personal  examination  oi  the 
locality  in  1885  showed  the  agricultural  richness  of  the  river  basin,  its 
pressing  need  for  better  transportation  facilities,  and  the  worthiness  of 
the  improvement. 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $40,000. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  nnfin- 
ishe^  work,  extra  superintendence,  and  deterioration  of  plant)  may  add 
considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1888,  is  $20,000. 

(4)  Results.— Tip  to  June  30, 1888,  a  total  of  $18,183.41  has  been  spent 
in  all  upon  this  improvement^  replacing  the  long  and  crooked  channel 
by  a  shorter  and  straighter  channel  of  at  least  40  feet  bottom  width  and 
3  to  5  (average  4.5)  feet  depth  at  low  water. 

This  new  channel  gives  great  satisfaction  to  the  ueighboriiood,  is 
already  in  daily  use  by  the  craft  entering  New  Eiver  from  the  oceau, 
and  is  steadily  deepening  under  rhe  scour  of  the  river  and  tidal  cur- 
rents. The  improvement  is  too  recent  to  show  as  yet  any  marked  in- 
crease in  the  commerce  of  the  river. 

The  latest  reliable  commercial  statistics,  those*  for  the  year  ending 
December  31,  1887,  are  herewith  appended. 

The  navigation  is  not  obstructed  by  any  bridges  below  its  present 
head  at  Jacksonville. 

(6)  Work  of  past  year. — Special  work  of  the  year  was  as  follows :  Ex- 
penditures, $8,191.37 ;  value  of  United  States  plant,  $25 ;  one  cou- 
tract  dredge  was  employed  during  a  part  of  the  year.  No  work  in  the 
field  was  done  after  February,  1888,  because  the  available  funds  were 
no  longer  suf&cient  for  advantageous  use. 

Owing  to  its  variable  features  and  the  diflBculty  of  properly  specify- 
ing it  beforehand,  all  minor  work  was  allowably  done  for  advantage  and 
economy  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Dredging  was  carried  on  under  contract  with  Kittenhouse  Moore,  of 
Mobile,  dated  December  27, 1886,  this  work  to  be  completed,  with  other 
contracts,  bp>fore  January  31,  1888.  The  time  for  the  completion  of  the 
contract  was  afterwards  extended  to  June  30, 1888,  with  the  proviso  that 
all  extra  expense  to  the  United  States  on  account  of  the  extension  of 
the  contract  should  be  paid  by  the  contractor.  Between  November  3, 
1887,  and  February  10,  1888,  the  contractor  removed  24,861  cubic  yards 
of  oyster  rock,  mud,  and  sand  from  1,210  linear  feet  of  cutting  at 
Wright's  Island,  so  as  to  leave  it  90  to  110  feet  bottom  width  and  5  feet 
depth  at  low  water ;  and  removed  also  4,421  cubic  yards  of  oyster  rock 
and  sand  from  the  cut  at  Cedar  Bush  Marsh  at  a  plaee  where  it  was  of 
less  than  5  feet  depth  at  low  water.  Small  dikes  of  about  180  feet 
total  length  were  built  across  two  breaks  in  the  embankment  of  the 
dumpage  along  the  side  of  the  canal  at  Cedar  Bush  Marsh,  to  prevent 
the  water  from  spreading  out  in  the  marsh  and  causing  shoaling  in  the 
channel. 

Minor  surveys  were  made  at  and  near  the  places  of  dredging  and  at 
the  mouth  of  the  river  as  a  check  upon  the  effects  of  past  work,  and  to 
obtain  data  tor  the  proper  prosecution  and  record  of  future  work. 
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An  inspectiou  of  property  and  of  the  progress  of  work  was  made  at 
least  once  daring  the  year. 

The  work  of  this  improvement  daring  the  year  has  been  efficiently 
carried  on  ander  the  immediate  sapervision  of  Assistant  Engineer  E. 
D.  Thonapson,  whose  report  is  herewith  appended. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  the 
present  adopted  project  be  completed  so  as  to  secure  a  channel  of  from 
100  to  150  feet  width  and  5  feet  depth  at  low  water  from  the  ocean  up 
to  the  upper  river,  at  a  total  expense  of  $20,000  in  addition  to  the  funds 
available  June  30,  1888,  to.be  appropriated  in  a  single  amount  within 
the  next  year.  Smaller  yearly  appropriations  and  their  consequences, 
.  the  alternate  disorganization  and  re- organization  of  working  parties, 
damage  to  unfinished  work,  extra  superintendence,  and  deterioration 
of  plant  may  increase  the  cost  of  the  work  by  about  $2,000  per  appro- 
priation. Further  improvement  so  as  to  give  a  channel  of  greater  depth 
or  width  is  not  recommended  at  present. 

This  improvement  once  thoroughly  completed  should  be  permanent. 
This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
be  carried  on  approximately  as  follows : 

Two  thousand  dollars  to  extend  the  existing  channel  above  the  upper 
marsh  upward  through  a  few  obstructing  oyster-beds  by  dredging,  and 
$18,000  to  increase  the  dimensions  of  the  above  obtained  channel  to  100 
feet  or  160  feet  width  and  6  feet  depth  at  low  tide  by  dredging. 

The  dredging  might  advantageously  be  done  by  contract;  but  other- 
wise all  work  should  for  advantage  and  economy  be  done  by  hired  labor 
and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  colleotion  district  of  Beaufort,  N.  C. 

Money  statement 

Joly  1,  1887.  amount  available $10,007.96 

JqIv  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 8,191.37 

July  1, 1888,  balance  available 1,816.59 

Amountappropriatedby  act  of  August  11,  1888 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 4, 816. 59 

[  Amount  (estimated )  required  for  completion  of  existing  project 17, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1890    17,000.00 
)  Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
I     harbor  acts  of  lb66  and  1867. 

report  of  mr.  e.  d.  thompson,  assistant  engineer. 

United  States  Engineer's  Office, 

Beaufort,  N,  C,  March  22,  1888. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
New  River,  North  Carolina,  from  July  1,  1887,  to  March  31,  I'-SS. 

The  condition  of  the  improvement  June  30,  1887,  was  as  follows :  At  Wright's  Isl- 
and there  was  a  cut  1,200  feet  long,  30  feet  wide,  and  .5  feet  deep  at  low  water, 
directly  across  the  island;  and  at  Cedar  Bush  Marsh  a  dredged  channel  5,800  feet 
long,  50  to  60  feet  wide,  and  of  an  average  depth  of  4^  feet  at  low  water,  connecting 
the  open  water  of  the  river  with  the  channel  below  the  oyster- rock  shoals. 

lu  October,  1887,  detailed  surveys  were  made  of  the  inlet  and  of  the  portion  of  the 
river  lyiDg  between  Cedar  Bush  Marsh  and  Bluff" Point ;  in  February  1888,  another  sur- 
,  vey  was  made  from  the  south  side  of  Cedar  Bush  Marsh  to  the  ocean  bar.  The  original 
maps  of  these  have  been  forwarded  to  you.  That  of  the  February  survey  shows  all 
dredging  that  has  been  done  during  the  past  season.  Dredging  operations  commenced 
November  3, 1887,  at  Wrigbt^s  Island,  under  a  contract  dated  December  27,  1886,  made 
with  Bittenhouse  Moore,  of  Mobile,  and  continued  until  February  10,  1888.  Th^  ^oik. 
done  was  the  widening  and  cleepeniug  of  the  Wright's  Island  Cut  to  t\ie  io\\o^m\^ 
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dimeosioDs :  lenjo^h,  1,310  feet ;  width  from  110  to  150  feet,  and  an  ayerage  depth  at 
low  water  of  4  feet.  At  Cedar  Bnsh  Marsh  the  eouthem  entran6e  of  the  old  out  wai 
widened  and  deepened,  4,421  cubic  ^ards  being  excavated.  At  Wright's  Island  the 
cat  was  originally  staked  90  feet  wide,  bat  it  was  foand  daring  the  progress  of  the 
work  that  all  the  material  excavated  could  not  be  deposited  by  the  eontractoi's 
machinery  on  the  west  bank  as  be  had  expected,  and  so  the  contractor  was  allowed 
to  dig  at  nis  own  expense  an  extra  width  of  20  feet  for^a  total  length  of  840  feet,  and 
then  to  deposit  the  dampage  on  the  east  side  of  the  cat  instead  of  rehandling  some 
4,000  yards  of  dampage.  Twenty-fonr  thoasand  eight  hundred  and  sixty-one  yards 
were  allowed  him  ibr  his  work  done  within  the  limits  of  the  90  feet  cat.  In  addition 
to  this  he  dug  4,843  yards  free  (overdepth  dredging  and  overwidth).  After  dredging 
stopped  the  cut  rapidly  deepened,  late  reports  l^ing  that  its  present  low-water  depth 
is  7  feet. 

The  ocean  bar,  previous  to  this  cut  being  opened,  had  shoaled  so  that  vessels  draw- 
ing 4  feet  foand  ^reat  difflcnlty  in  crossing  it  except  at  high  tides.  Within  two  weeks 
after  tbe  completion  of  the  work  a  new  channel,  almost  in  a  direct  line  with  the  dredged 
cut,  had  formed  across  the  bar,  carrying  from  8  to  10  feet  at  high  water,  and  the  ordi- 
nary coasting  vessels  can  now  enter  New  River  at  any  tide.  The  prospects  for  con- 
tinued scour  are  good.  Altugetbcr,  under  the  contract,  29^282  yards  were  dag ;  the 
total  expenditures  under  my  direction  for  surveys,  inspection^  dredging,  and  nlling, 
with  sbeet-pilins  some  breaks  in  the  old  Cedar  Busn  Marsh  dumpage,  being  $8,^2.52, 
this  amount  to  be  diminisbed  by  $653.77  for  extra  expense,  to  be  re-imbursed  to  the 
United  States  by  the  contractor  on  aoooant  of  the  non-completion  of  the  contract  at 
the  time  originally -promised. 


Very  respectfully,  your  obedient  servant, 


Capt.  W.  H.  BiXBY, 

Corjw  of  EngineerSf  U.  8.  A* 


E.  D.   TH0MP60N, 
A»Bi9tant  Engineir. 


COMMERCIAL   STATISTICS. 


The  amonnt  of  commerce  previous  to  the  commencement  of  work  in  1882  is  esti- 
mated to  have  been  about  $200,00(1. 

The  present  commerce  going  out  over  New  River  Bar  is  estimated  as  follows  for 
the  year  ending  December  31,  1837 : 


Artie  1a8. 


Cotton bales.. 

Grain bnsheU.. 

Pea*nuU do.... 

Xaral  stores ..••• barrels.. 

Fish  (nalt) w » do 

•'Bbinsles number.. 

Farm  products 

Return  freights,  general  merchandise 


Total 


Qaantity. 


2,000 
10.  000 
18.000 
18.  000 

5  OUO 
1. 800. 000 


Rate 
per  item. 


$48.00 

.80 

.60 

1.00 

5.00 

no.  00 


Valne. 


180.000 
8,000 
14,400 
18,000 
25,000 
18.000 
10,000 

100.  OOO 


273.400 


*  Rate  per  thoasand. 

It  is  carried  on  by  sailing  vessels  with  the  ports  of  Baltimore,  Philadelphia,  Wil- 
mington, Cbarleston,  Beaufort,  and  New  Berne  principally. 

Rates  of  freight  have  decreased  15  to  20  per  cent,  since  1832,  and  insurance  is  seldom 
asked. 

The  overland  commerce,  especially  of  oysters  to  Wilmington,  is  quite  large.  The 
tjompletion  of  tbe  improvement  will  give  a  nearly  straight  channel  from  110  to  150 
tfeet  wide,  and  of  at  least  5  feet  depth  at  low  water  through  the  marshes  from  the 
open  water  of  the  river  direct  to  the  ocean.  The  drawback  to  navigation  during  the 
past  year  Ims  been  the  uncertain  condition  of  the  bar,  but  this  season's  work  promises 
to  prevent  this  in  future.  The  bar  improvement  with  a  straight  channel  will  afford 
easy  access  to  a  section,  the  resources  of  which,  particularly  m  lumber  and  timber, 
have  been  but  little  developed.  The  manufacture  of  lumber  should  become  a  leading 
industry  and  add  $150,000  to  S2QO,003  to  the  annual  commerce.  To  the  residents  of 
this  section  the  river  is  the  only  means  by  which  their  products  can  be  carried  to  a 
profitable  market  without  large  expense. 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  F.  D . 
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Thompson.  His  report  was  made  from  personal  knowledge  of  the  locality  and  after 
peisooal  interriews  with  W.  N.  Marine,  Pollard,  N.  C.  (leadinfc  merchant  and  vessel 
owoar) ;  John  Bloodgood,  Swansboroagh ;  the  onstom-house  officials,  and  F.  0.  Dnn- 
can,  Beaufort,  N.  C.  r^o  regalar  records  are  kept  by  the  people,  so  that  the  amonnts 
g;iTeD  above  had  to  be  ba^d  upon  the  indivictaal  opinions  of  the  anthorities  men* 
tiooed. 


L  g. 

IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  p\jt  reports,— Yot  special  description  of  river  and 
*  obstructions,  see  pages  1145-1154,  Annual  Report  for  1885. 

(3)  Original  condition, — ^The  Black  Blver,  North  Carolina,  a  tributary 
oftbeCape  Fear  Kivcr,  has  (with  its  own  main  tribatary)  a  total  length 
ofaboat  175  miles  and  a  drainage  area  of  about  1,547  square  miles. 

When  placed  unaer  Governmental  improvement  in  1886,  this  stream 
possessed  a  moderately  well  cleared  channel  from  its  mouth  (in  the  Gape 
Fear  River,  14  miles  above  Wilmington)  ?2  miles  upwards  to  Point  Cas- 
well, with  2.5  feet  depth  at  low  water  and  4  feet  depth  at  high  tide; 
thence  a  roughly  cleared  navigation  48  miles  farther  to  near  Lisbon, 
with  2.5  feet  depth  during  nine  months  per  year,  and  with  6  feet  depth 
during  six  months  per  year.  Asteamer  of  2.5foot  draught  was  reg- 
olarly  running  ona^  or  twice  per  week  all  the  year  to  Point  Caswell,  and 
nine  months  iier  year  to  Clear  Run  (about  10  miles  below  Lisbon).  The 
commerce  (including  rafted  goods)  is  estimated  to  have  been  $750,000 
per  year. 

(3)  Plan  of  improvement. — The  original  project  of  1885,  as  continued 
to  date,  proposed  to  secure  a  thoroughly  cleared  channel  of  natural 
depth  over  the  70  miles  of  river  from  its  mouth  to  near  Lisbon,  and 
afterwards  a  4-foot  channel  at  low  water  below  Point  Caswell. 

The  total  final  cost  of  this  work  was  estimated  in  1885  at  $33,500. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  un- 
finished work,  extra  superintendence  and  deterioration  of  plant)  may 
add  considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1888,  is  $3,000. 

(4)  ResulU.—TJi^  to  June  30,  .1838,  a  total  of  $2,267.31  has  been  spent 
in  all  upon  this  improvement  in  the  removal  of  the  worst  obstructions 
over  the  entire  river.  All  private  claims  to  the  exclusive  navigation  of 
this  river  have  been  ceded  to  the  United  States.  In  consequence  of  this 
work  steam-boats  have  been  enabled  to  run  with  increased  certainty 
and  regularity.  The  commerce  is  now  about  $1,200,000  of  transported 
goods  per  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  30, 1887,  are  herewith  appended. 

The  river  is  obstructed  by  four  bridges,  without  draws,  above  Point 
Caswell.  These  bridges  allow  at  present  about  14  feet  clear  height 
i(bo?e  mean  low  water,  and  will  probably  be  provided  with  draws  at  the 
expense  of  local  authorities  as  soon  as  the  river  navigation  is  much  im- 
proved, so  that  the  obstruction  is  not  considered  serious  at  present.  At 
Point  Caswell  the  draw  of  the  county  bridge  has  been  in  bad  order  for 
two  years,  and  needs  repair. 

(5)  Wbr Ac  o/|)(M* year.— The  special  work  of  the  year  is  as  follows: 
Expenditures,  $2,224.61;  value  of  United  States  plant,  $30.  Oii^ 
Wred  steam-hoi^^r  and  one  hired  baud-hoister  were  in  use  a  part  ol  ^Xi^ 
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year.    No  work  in  the  fl^ld  was  done  aftet  January,  1888,  because  the 
available  funds  were  no  longer  sufficient  for  advantageous  use. 

Owing  to  the  variable  nature  of  the  work  and  the  difficulty  of  prop- 
erly specifying  it  beforehand  and  of  measuring  it  afterwards,  the  work 
was  allowably  done  for  advantage  and  economy  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

During  the  working  season  and  from  42  miles  of  river  (from  Point 
Caswell  to  Clear  Run)  there  were  removed  275  logs,  163  stumps,  and  9} 
cords  of  small  snags  from  the  river-channel,  and  472  trees  and  98 J  cords 
of  brush,  and  40  trees  trimmed  from  the  river-bank,  so  as  to  secure  a 
roughly  cleared  natural  channel  over  this  part  of  the  river. 

An  inspection  of  property  was  made  at  least  once  during  the  year. 

Such  work  as  was  allowed  by  the  limited  funds  on  this  improvement 
during  the  year  has  been  well  and  vigorously  carried  on  under  the  im- 
mediate supervision  of  Assistant  Engineer  Charles  Humphreys,  whose 
report  is  herewith  appended. 

(6)  Recommendations  for  future  work, — It  is  recommended  that  this 
improvement  be  completed  so  as  to  secure,  first,  a  fairly  cleared  natural 
channel  over  the  entire  river  from  its  month  up  70  miles  to  near  Lisbon, 
then  a  4-foot  channel  below  Point  Caswell,  and  then  an  improved  chan- 
nel through  the  narrows,  at  a  total  expense  of  $30,500  in  addition  to 
the  fund£  available  on  June  30, 1888,  this  amount  to  be  appropriated  in 
yearly  installments  of  as  much  as  $20,000  each  until  complete.  Smaller 
yearly  appropriations  will  involve  the  alternate  disorganization  and 
reorganization  of  working  parties,  damage  to  unfinished  work,  extra  su- 
perintendence,  deterioration  of  plant,  and  may  increase  the  expense 
from  $2,000  to  $4,000  per  appropriation.  Further  improvement  so  as  to 
secure  a  6  foot  depth  of  channel  below  Pbint  Caswell  is  not  recom- 
mended at  present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

T^is  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
be  carried  on  approximately  as  follows : 

Eleven  thousand  dollars  for  removing  logs,  stumps,  snags,  overhang- 
ing trees,  etc.,  from  the  bed  and  banks  of  the  entire  river,  and  round- 
ing off  some  of  its  extra  sharp  points  at  bends,  giving  some  preference 
to  that  portion  of  the  river  between  Point  Caswell  and  the  mouth  of 
South  River. 

Four  thousand  ^ve  hundred  dollars  for  dredging  the  4  foot  channel 
below  Point  Caswell. 

Ffteen  thousand  dollars  for  dredging  and  diking  in  the  various  nar- 
rows of  the  upper  river. 

All  this  work  should,  for  advantage  and  economy,  be  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  colleotioii  district  of  WilmingtoQ,  N.  C. 

Monen  siatement 

July  1, 18b7,  amount  available $2,957.30 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $2, 211. 41 

July  1,  1888,  outstanding  liabilities 13.20 

2, 224. 61 

July  1,  1888,  balance  available 732.69 

["Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 

J  Amount  that  canbeprolitably  expended  in  fiscal  year  ending  June30, 1890    20, 000. 00 

;  Submitted  in  compliance  with  requirements  of  sections  2  of  river  arid 
/    harbor  acta  of  1866  and  1867. 
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report  of  mr.  charubs  humphreys,  assistant  engineer. 

United  States  Engineer  Office, 

Fayettwille,  N.  C,  May  23, 1888. 

Captain:  I  hftve  the  honor  to  make  the  foUowiDg  report  of  the  improvement  of 
JUokBlTer,  North  Garolioa,  dnring  the  fiscal  year  1887-^88. 

•  •••••• 

State  acts  granting  claims  to  private  parties  were  officially  repealed  prior  to  Jnne 
^,  1887.    Work  in  the  field  was  commenced  as  soon  as  practicable  and  advantageous 

0  the  Government,  viz,  October  16,  1887.     On  that  date  a  bolster  hired  from  S.  W. 

rkinner  commenc^  operations  at  Point  Caswell  and  worked  up  to  Clear  Run,  a  dis- 

«oce  of  about  4 1^  miles,  and  then  worked  down  stream  a  distance  of  9  miles  to  a 

)int  iust  below  Usher's  Cut,  where  the  field  work  was  stopped  January  31,  1688,  in 
•jcordance  with  your  instmctions. 

During  the  time  that  work  was  carried  on  in  the  field  there  were  removed  from  the 
chaDDel:  275  lo^s,  163  stumps,  9f  cords  snags,  and  from  the  banks  472  overhanging 
tre^  98}  cords  brush,  and  trimmed  40  trees.     Distance  worked  bO^  miles. 

The  projects  for  the  improvement  of  Black  River,  North  Carolina,  provide  for  work 
of  dredging  below  Point  Caswell,  snagging  below  Point  Caswell,  snagging  from  Point 
Caswell  to  Sonth  River,  snagging  above  Soath  River,  clearing  banks  below  Point 
/flswell,  clearing  banks  fi-om  Point  Caswell  to  South  River,  and  clearing  banks  above 
loath  River.  Operations  in  the  field  were  confined  to  that  portion  of  the  river  be- 
tween Point  Caswell  and  Clear  Run  as  apparently  most  needful  of  improvement  at 
present. 

SUtement  of  ike  total  money  expended  under  my  dtreo/ion,  dielributed  over  the  different por- 

Hone  of  toe  river. 


Between  Point  Caswell  «nd  Soath  Biver. 


Snagging 


SnMrlntendenoe #50.17 

Uaebine  labor |  233.75 

Total 1  292.92 

Explodexv,  wire  and  batteries {  11.07 

Total.. .i i  303.98 


Clearing 
banks. 


$59.16 
233.76 


292.91 
11.07 


303.98 


Above  month  of  South  River. 


SnafJCging. 


1118.32 
57&12 


699.45 

11.08 


707.63 


Clearing 
bankt. 


#118.34 
678. 13 


.47 
11.08 


707.05 


Grand 
toUL 


$356.00 
1.623.76 


1,978.75 
44.30 


2,023.05 


Average  cost  of  work  done : 


CLBARING  BANKS. 


Oreriiaaginst 
Broah*  (eoroa) 
Treeo  trimmed 


Total 


Knmber. 


472 
98| 
40 


Saperlntend- 
ence. 


Rate 
each. 


Cf»rUt. 
80.6 
28.5 
12.2 


Total 


tl44.46 
28.16 
4.88 


Machine  labor. 


Rate 
each. 


IL387 
1.31 
.69 


Total. 


$664.73 

120.64 

27.61 


Total. 


Rate 
each. 


$1,693 
1.60 
.812 


Total. 


$799. 10 

157.70 

32.49 


089.38 


SNAGOrNG. 


L(^8 

Stamps 

SnatKS  (ooxda) 


Total 


275 

41.2 

163 

37.8 

n 

26.2 

113. 32 

01.69 

2.49 


Fnxeo,  wires,  and  batteries  still  on  hand 


623.29 

34&32 

17.76 

989.37 

"ITio 


Qrandtotel 2,023.05 

\ 

*Tnei9  under  lOinebea  in  diameter  connted  as  brash. 
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Recommendations  for  fatnre  work  are  as  follows : 

That  this  improyement  be  completed  in  accord  with  the  recommendations  of  Jnl^r^ 
18d5y  so  as  to  secure^  first,  a  fairly-oleared  natural  channel  over  the  entire  river  fhnn 
its  mouth  up  70  miles  to  near  Lisoon,  then  a  4-foot  cfiannel  below  Point  Caswell,  and 
then  an  improved  channel  through  the  narrows,  under  yearly  appropriations  of  t^,00O 
«ach,  until  completed,    tjmaller  yearly  appropriations  will  increase  the  expense  from 
$2,000  to  $4,000  per  appropriation.    Further  improvement  so  as  to  secure  a  6-foot 
depth  of  channel  below  Point  Caswell  is  not  recommended  at  present.    Aft^r  this  im< 
provement  is  finished  its  proper  maintenance  may  cost  from  $1,000  to  $3,000  per  year. 
This  improvement,  as  regards  cost  and  order  of  work,  should  be  carried  on  approxi 
mately  as  follows : 

Eleven  thousand  dollars  for  removing  logs,  stumps,  snags,  overhanging  trees,  etc, 
from  the  bed  and  banks  of  the  entire  river,  and  rounding  on  some  of^its  extra  sharp 
points  at  bends,  giving  some  preference  to  that  portion  of  the  river  between  Point 
Caswell  and  the  mouth  of  South  river.  Four  thousand  five  hundred  dollars  for  dredg- 
ing the  4«foot  channel  below  Point  Caswell.  Fifteen  thousand  dollars  for  dredging 
and  diking  in  the  various  narrows  of  the  upper  river. 


Very  respectfully,  your  obedient  servant. 


Capt.  W.  H.  BiXBY, 

Corps  of  Engineers f  U.  8.  A, 


Chas.  Humphreys. 

Ametimt  Engineer, 


COMMERCIAL  STATISTICS. 

When  work  was  recommended  in  1885  for  thisimprovement,  the  river  was  naviga- 
ble for^narrow  2.5-foot  draught  steamers  all  the  year  22  miles  to  Point  Caswell,  and  nme 
months  of  the  year  Al^  miles  farther  to  Clear  Run,  within?  miles  of  Lisbon,  the  head 
of  the  river.  One  steamer  ran  regularly  over  the  rout«.  The  commerce  is  estimated 
to  have  then  been  about  $750,000  per  year. 

The  rates  of  freight  and  insurance  have  not  as  yet  been  appreciably  affected  by 
the  improvement. 

The  commerce  of  the  river  basin  is  about  the  same  as  in  1835,  but  a  greater  propor- 
tion of  it  now  goes  by  steamers  than  at  that  time.  There  are  now  two  steamers  of 
2.5  to  3.5  feet  draught,  CO  tons  capacity,  making  semi- weekly  trips  to  Clear  Run  for 
nine  to  ten  months  per  year;  and  one  steam  flat,  40  tons  capacity,  making  tri- weekly 
trips  to  Point  Caswell ;  and  about  twenty  flats  of  30  to  40  tons  capacity  each  are  towed 
irregularly  a  part  of  the  year  to  Point  Caswell  by  one  launch.  No  great  increase  of  com- 
merce is  expected  until  the  imprpvement  above  Point  Caswell  is  completed.  This 
river  is  the  main  and  natural  outlet  of  Samson  County.  Its  improvement  will  place 
much  good  land  in  good  communicatiou  with  a  market,  and  should  add  $500,000  tp 
its  commerce.  The  commerce  for  this  river  above  Point  Caswell  for  the  year  ending 
December  31,  1887,  is  estimated  as  follows : 


Articles. 


Down. 

Cotton bales.. 

Bosin barrels,  k 

Spirit«  tarpentine casks . . 

Cmdo  tarpentine barrels.. 

Tar do 

Timber feet.. 

ShiDjEles thonsADd.. 

Janiper  bolts do 

Wood cords.. 

Prodace(peM,  poultry,  eggs,  fresh  meat,  etc.) 


Up. 


Fertilizers 
Flour 


tons. 

barrels. 

Corn bnshels. 

Salt  meat pounds . 

General  merohandlse 


Quantity. 


1,150 

150,000 

25.000 

12,250 

28,500 

8, 534, 372 

3,000 

480 

10,000 


1.000 

15,  OOC 

18,000 

275,000 


Rate  per 
item. 


Totol. 


$45.00 
1.00 
17.00 
2.00 
1.20 
♦6.00 
4.50 
8.00 
2.00 


26.00 

5.00 

.60 

.16 


Valne. 


$51,751 

150,000 

423,006 

24,500 

34,200 

51,206 

13,500 

3,840 

20,006 

50,000 


25,000 
75,006 
10,806 
27,500 
258,000 


1,220.206 


*  Rate  per  1,000  feet 
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rbe  toUl  loeal  oommoToe  below  Point  Caswell  is  estimated  to  be  from  $50,000  to 
sO0O  per  year. 

'Im  sboTe  statistics  are  based  mainly  npon  the  report  of  Assistant  Engineer  Charles 
mphreys,  the  data  for  his  report  being  famished  him  by  Capt.  D.  J.  Black  of  the 

»rPoint  Caswell,  Clear  Hi 


iteamer  Liibonf  and  by  the  merchants  ofroint  Caswell,  Clear  Hun,  Lisbon,  and  other 
iandings  on  the  river. 


L  zo. 


I     DfPROVEliENT  OP  THE   CAPE    FEAR   RIVER,  ABOVE,  AT,  AND  BELOW 
f  WILMINGTON,  NORTH  CAROLINA. 

f 

ABOVE     WILMINGTON. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  past  reports. — For  special  descriptiou  of  river,  see 
pages  742-749,  Annual  Report  for  1872 ;  for  list  of  present  shoals  and 
obstractions,  see  pages  990-1,000,  Annual  Report  of  1886. 

(2)  Original  condition. — The  Cape  Fear  River,  above  Wilmington,  has 
a  total  length  of  about  400  miles,  and  a  drainage  area  of  7,167  square 
miles,  of  which  5,620  square  miles  lie  above  the  mouth  of  the  Black  River, 
its  main  tributary.    At  Fayetteville,  the  present  head  of  navigation,  112 
miles  above  Wilmington,  the  river  varies  from  112  feet  breadth,  16- 
inches  average  depth,  150  square  feet  cross-section,  1  mile  per  hour 
current,  and  ^DK)  cubic  feet  discharge  per  second  in  extreme  droughts,  up 
to  1,400  feet  breadth,  50  feet  maximum  depth,  7  miles  per  hour  velocity, 
and  350,000  cubic  feet  discharge  per  second  in  high  freshets.    Ordinary 
low  water  usually  lasted  from  one  to  four  months  per  year,  and  15foot 
stages  of  water  at  Fayetteville  were  usually  reached  once  a  month  dur- 
ing the  rest  of  the  year. 

,  When  placed  under  governmental  improvement  in  1881,  this  stream 
▼as  navigable  during  the  nine  flush -water  months  of  the  year  from 
Wilmington,  112  miles  upward  to  Fayetteville :  but  the  channel  for 
the  upper  75  miles  was  badly  obstructed  by  sunken  logs,  snags,  over- 
hanging trees,  and  shoals;  and  for  the  upper  66  miles  it  was  full  of 
ihoals  on  which  there  was  not  more  than  12  to  14  inches  of  water  dur- 
ing the  low- water  season.  At  that  time  the  navigation  was  owned  by 
private  parties.  Its  commerce  is  estimated  to  have  then  been  about 
1800,000  of  goods  transported  per  year. 

(3)  Plan  of  improvement — The  original  project  of  1881-'82,  as  con- 
tinued to  date,  proposed  to  buy  out  the  private  owners  of  the  river,, 
then  to  clear  out  its  natural  obstructions,  and  to  further  provide  a  con- 
tinuous  channel  over  its  upper  66  miles  by  dredging,  and  by  artificially 
eontracting  its  water-way  by  jetties  through  at  least  thirty -two  shoals. 

The  total  final  cost  of  this  work  was  estimated  in  1885  at  $480,000  for 
a  3-foot  actual  channel  depth  during  eleven  or  twelve  months  of  the 
year  up  to  Fayetteville.  There  appears  every  probability  that  this  ex- 
penditure will  finally  give  the  expected  improvement,  and  that  the 
commerce  will  be  increased  by  that  time  to  $4,000,000  of  goods  per  year. 

The  aggregate  amount  appropriated  for  this  work  up  to  June  30, 1888, 
is  $76,260. 

(4)  Results.— TJ]^  to  June  30, 1888,  a  total  of  $73,852.62  has  been  spent 
in  all  upon  this  improvement,  giving  a  moderately  well  cleared  channel 
over  the  whole  length  of  the  river,  a  moderately-good  continuous  4-foot 
channel,  at  least  100  feet  wide,  during  the  entire  year  from  WilmingtoUv 
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44  miles,  to  Kelly's  Cove  during  tbe  entire  year,  thence  a  similar  3-foot 
channel  26  miles  further  to  Elizabethto^n  (a  place  of  considerable  com- 
merce), and  thence  a  2-foot  channel,  at  least  80  feet  wide,  42  miles 
further  to  Fayetteville  during  eleven  months  of  the  year,  increased  to 
5foot  draught  from  Wilmington  to  Fayetteville  during  nine  months  of 
the  year. 

In  consequence,  three  permanently  established  steam-boat  lines  have 
been  running  over  the  entire  distance  with  full  draught  for  nine  months 
each  year,  and  with  lessened  draught  the  rest  of  the  time.  The  com- 
merce during  those  years  has  increased  about  $200,000  per  year,  has 
been  further  benefited  from  exemption  from  tolls,  and  is  now  about 
$2,700,000  of  transported  goods  per  year,  showing  that  each  dollar  once 
spent  on  this  improvement  has  been  accompanied  by  the  development 
of  about  $26  of  annual  commerce. 

The  latest  reliable  estimates,  those  for  the  year  ending  December  31, 
1887,  are  herewith  appended. 

The  navigation  of  this  stream  is  not  obstructed  by  bridges  between 
Wilmington  and  Fayetteville. 

(5)  WorTc  of  past  year. — The  Special  work  of  the  past  fiscal  year  was 
as  follows:  Expenditures,  $8,01 9.G8.  Value  of  United  States  plant, 
$4,830.  One  United  States  steam  bolster  and  one  United  States  steam- 
launch  were  in  use  a  part  of  the  year.  No  work  in  the  field  was  done 
during  a  large  part  of  the  year  because  the  available  funds  were  not 
sufScient  for  advantageous  use. 

Owing  to  its  variable  features  and  the  diflSculty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  for  advantage  and  economy  by  hired  labor  and  the  purchase  of 
materials  in  open  market.  While  awaiting  the  commencing  of  field 
work  the  plant  was  cared  for,  partially  repaired,  and  put  in  good  order. 

Between  December,  1887,  and  March,  1888,  and  from  the  entire  length 
of  river,  there  were  removed  all  the  troublesome  obstructions,  as  fol- 
lows: Fifty-six  logs,  21  stumps,  29  trees,  and  21  x)iles  from  the  river- 
bed; and  837  overhanging  or  fallen  trees  (cut  and  hauled  back),  201' 
cords  brush,  115  trees  (trimmed),  and  63  stumps  from  the  river-bank. 
Between  March  and  June  30, 1888,  2,385  cubic  yards  of  rock  were  quar- 
ried above  Fayetteville  and  towed  down  to  where  it  was  needed  for 
jetty  work.  As  soon  as  the  water  is  low  enough  for  such  work  this 
rock  will  be  built  into  jetties  along  about  a  mile  length  of  river  between 
Elizabethtown  and  Fayetteville. 

An  inspection  of  property  was  made  at  least  once  during  the  year. 

The  work  in  the  field  on  this  improvement  during  the  year  has  been 
well  and  and  vigorously  carried  on  under  the  immediate  supervision  of 
Assistant  Engineer  Charles  Humphreys,  whose  report  is  herewith 
appended. 

The  effect  of  the  jetties  so  far  constructed  has  been  to  better  the 
channel  and  the  river  at  and  near  Fayetteville  and  at  the  other  worst 
places,  and  to  add  one  month  to  the  duration  of  low-water  navigation, 
now  averaging  nine  and  five-tenths  months  per  year. 

(6)  Recommendations  for  future  work. — Were  the  commerce  of  theriver 
sufficiently  large  to  justify  the  expenditure  of  such  an  amount,  in  my 
opinion  the  proper  method  of  improving  this  river  would  be  by  the  con- 
struction of  suitable  dams  and  locks  of  32  feet  total  lift,  giving  a  6-foot 
navigation  at  all  times  of  the  year  to  Fayetteville  at  a  total  approximate 
cost  of  $1,200,000.  A  commerce  sufficient  to  justify  such  an  expenditure 
can  not  be  expected  from  this  locality  for  many  years.  Consequently, 
tho  lock-aud-dam  navigation  must  be  postponed  for  the  present,  and'a 
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Bontracted  river  chanuel  most  be  accepted  as  the  best  under  tbe  circum- 
itADces. 

It  is  recommeDded,  therefore,  tbat  this  improvemeut  be  completed  in 

iccordance  with  the  present  approved  and  adapted  project,  so  as  to  secure 

I  thoroughly  cleared  4-foot  channel  from  WilTmington  to  Elizabethtowu, 

hence  a  similar  3-foot  channel  to  Fayetteville  during  eleven  or  twelve 

jionths  of  the  year,  at  a  total  expense  of  $403,760  in  addition  to  the  funds 

available  June  30, 1888 :  this  amount  to  be  appropriated  in  yearly  install- 

aents  qf  as  much  as  ♦120,000  until  complete.    Smaller  yearly  appro- 

datioDS,  involving  the  alternate  disorganization  and  reorganization  of 

rorkiiig  parties,  damage  to  unfinished  work,  deterioration  of  plant,  and 

.itra  superintendence,  may  increase  the  cost  of  tbe  work  from  $1,000  to 

14,0(10  per  appropriation.    Further  improvement,  so  as  to  extend  the 

Davigation  above  Fayetteville,  or  so  as  to  increase  the  depth  below 

Fajetteville,  is  not  recommended. 
After  this  improvement  is  completed  its  proper  maintenance  may  cost 

from  $1,000  to  $3,000  per  year. 
This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 

be  carried  on  approximately  as  follows: 
Six-sevenths  of  each  appropriation  to  increase  the  draught  at  the 

shoalest  and  most  troublesome  points  of  the  river  by  contracting  the 

river  channel  at  these  points  by  jetties,  to  be  located  in  accordance  with 

a  predetermined  systematic  project  for  the  entire  river. 
One  seventh  of  each  appropriation  to  remove  the  most  troublesome 

logs  and  snags  in  the  river  channel,  and  to  cut  down  and  pull  back  the 

most  troublesome  leaning  trees  on  the  river  banks. 
All  this  work  should,  for  advantage  and  eccnomy,  be  done  by  hired 

labor  and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  ooUeotion  district  of  WilmingtOD,  N.  C. 

»  Money  statement 

July  1, 1887,  amount  available $10,417.06 

Jaly  1,  1883,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1887 $6,460.32 

i  Jaly  1, 1888,  outstanding  liabilities 1,559.36 

8, 019. 6S 

Jaly  1,  1888,  balance  available 2,397.38 

Amoant  appropriated  by  act  of  August  11, 1888 12,000.00 

AmouHt  available  for  fiscal  year  ending  June  30,  1889 14, 397. 38 

(Amount  (entimated)  required  for  completion  of  existing  project 391, 750. 00 
Amonn  t  that  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  30,  1890  120, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 


AT    AND    BELOW    WILMINGTON. 

HISTORY  OP  OPERATIONS. 

* 

(1)  Reference  to  past  reports. — For  maps  of  river  see  page  1060,  An- 
nual Report  for  1887,  and  1090  of  1885;  for  special  history  of  past  work 
see.  pa^re  1004,  Annual  Eeport  for  1886. 

(2)  Original  condition. — The  Cape  Fear  River,  emptying  into  the  At- 
lantic Ocean  at  Gape  Fear,  has,  from  its  month  up  to  its  headwat^t^ 


'^^  TTS^ 
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in  the  mountains,  a  total  length  of  about  426  miles  and  a  drainage  area 
of  9,115  square  miles.  The  two  main  branches  of  this  river  meet  at 
Wilmington,  bringing  with  them  an  average  fresh-water  discharge  of 
14,000  cubic  feet  per  second.  Below  Wilmington  the  river  is  a  tidal 
basin,  with  about  26  miles  length,  350  square  miles  drainage  area,  37 
square  miles  water  surface,  3.5  feet  rise  of  tide  (2.5  at  Wilmington,  4.5 
at  the  ocean),  and  an  average  discharge  during  ebb  of  160,(KK)  cubic 
feet  per  second,  the  ocean  bar  being  2  miles  seaward  of  the  river  mouth. 

When  placed  under  improvement  in  1829  this  stream  had  three  bar 
entrances,  with  least  depths  as  follows :  About  9  feet  at  the  Baldhead 
Channel,  9  feet  at  the  Eip  Channel,  and  10  feet  at  Xew  Inlet  Channel; 
these  bars  being,  respectively,  9,  6,  and  2  miles  below  the  point  which 
was  then  the  head  of  the  river's  delta.  From  the  head  of  this  delta 
20  miles  up  to  Wilmington,  there  were  several  shoals  wi^h  a  least  depth 
of  7.5  feet  at  low  water.  The  commerce  in  1827  is  unknown;  but  that 
of  1870  was  about  $13,500,000,  of  which  $1,500,000  was  foreign  export 

(3)  Plan  of  improvement — The  original  projects  of  1827  to  1847  pro- 
posed to  improve  the  upper  20  miles  by  dredging  and  by  jetty  contrac- 
tion of  the  channel ;  $203,204.59  were  spent  during  this  time  in  increas- 
ing the  depth  upon  the  shoals  to  9.5  feet  at  low  water,  equal  to  that  at 
the  bar  entrances.  At  or  about  this  time  the  shore  at  Fort  Caswell, 
opposite  Baldhead  Point,  was  protected  by  stone  jetties,  under  an  ap- 
propriation for  the  preservation  of  fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water-at  the  main 
entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike  obstruc- 
tions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
suggested  thepossible  future  necessity  of  closing  New  Inlet ;  $156,296.26 
was  spent  during  this  time  upon  these  works,  never  fully  completed  for 
waut  of  funds.  The  great  storm  of  1857  almost  completely  destroyed 
the  Zeke's  Island  work,  and  the  storms  of  1871  cut  through  behind  the 
Baldhead  Jetty  (now  termed  the  Woodbury  Jetty)  leavi^jg  it  about  1,000 
feet  out  at  sea. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (4,403  feet  long) 
between  Smith's  and  Zeke's  Island  (finished  in  1873)  to  prevent  fur- 
ther widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed  the 
complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  1881),  in 
order  to  deepen  the  water  at  the  main  (Baldhead)  bar  entrance.  The 
projects  of  18 » 2  to  1883,  as  continued  to  date,  proposed  the  extension 
of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent  the 
further  erosion  of  Smith's  Island  at  the  Swashes.  The  project  of  1875, 
as  continued  to  date,  proposed  the  occasional  use  of  dredging  upon  the 
outer  bar  to  assist  the  tidal  currents  in  gradually  localizing,  straighten- 
ing, deepening,  and  fixing  the  bar  entrances;  to  obtain,  first,  a  12  foot 
depth  at  low  water,  and  then  a  14-foot  depth.  The  projepts  of  1874  to 
1881  for  the  20  miles  above  New  Inlet,  as  continued  to  date,  proposed 
dredging  an  occasional  diking  wherever  necessary  across  shoals,  so  as 
to  secure,  first,  a  12-foot  channel  200  feet  wide,  and  afterward  a  16-foot 
channel  270  feet  wide  at  low  water,  over  this  whole  length. 

The  total  final  cost  of  this  work  under  the  projects  of  1870  to  1885 
was  estimated  in  1886  at  $2,110,000.  On  account  of  inadequate  yearly 
appropriations  and  their  consequences  (loss  from  damage  to  unfinished 
work,  care  of  property,  extra  superintendence,  and  deterioration  of 
plant,  extra  surveys,  etc.),  these  estimates  are  now  (1888)  raised  to 
$2,125,000. 

The  aggregate  amount  appropriated  for  the  existing  projects  of  1872 
to  1882,  up  to  June  30, 1888,  is  $1,860,000. 


■•jif*: 
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)  Results.— TJp  to  June  30, 1888,  a  total  of  $1,861,036.14  has  been 
jt  m  all  upon  the  proposed  improvements  of  1870  to  1882,  with  great 
cess,  obtaining  a  14  to  14.5  feet  least  depth  of  water  at  the  main 
r  entrance,  and  completing  a  channel  of  16  feet  depth  and  at  least 
)  feet  width  28  miles  farther  to  Wilmington.  This  depth,  combined 
;b  the  average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  feet  at  Wil- 
3^on,  is  sach  that  at  present  vessels  loaded  to  16  feet  draught  (9.5 
t  more  than  in  1871)  can  readily  go  from  Wilmington  to  the  ocean  in 
ingle  tide  any  day  of  the  year. 

The  total  commerce,  exports  and  imports,  foreign  and  coastwise,  has 
creased  from  about  $13,500,000  of  transported  gOods,  in  1870,  up  to 
oat  $20,000,000,  in  1887,  and  its  foreign  exports  alone,  from  $1,500,000 
1871  to  about  $8,000,000  in  1887,  showing  that  each  dollar  once  spent 

1  this  improvement  has  already  been  accompanied  by  the  development 
about  $3.30  of  annual  foreign  commerce,  although  the  last  increase 

2  feet  in  draught  in  the  river  channel  is  too  recent  to  have  produced 
i  natural  effect  on  such  development. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 

<^mber  31, 1887,  are  herewith  appended. 
The  navigation  of  this  river  below  Wilmington  is  not  obstructed  by 
idges  of  any  sort. 

(5)  Work  ofpust  year. — The  special  work  of  the  past  fiscal  year  was 
follows :  Expenditures,  $77,089.89 ;  value  of  United  States  plant, 

•^,500.    One  United  States  steam  tug,  one  United  States  steam-suction 
edge,  and  fourteen  United  States  scows,  and  two  contract  dredges 

were  in  use  during  a  portion  of  the  year.    No  dredging  above  Snow's 

Marsh  was  done  a^er  October,  1887,  because  the  available  funds  were 
» longer  sufficient  for  advantageous  use. 

Purchase  of  stone  and  dred^ng  in  the  river  above  Snow^s  Marsh  was 
ne  by  contract.  Cwing  to  its  variable  nature  and  the  difficulty  of 
operly  specifying  it  beforehand  all  other  work  was  allowably  done 
r  advantage  and  economy  by  hired  labor  and  the  purchase  of  mate- 
lis  in  open  market. 

Contract  work  was  carried  on  under  the  following  contracts :  For 
me,  with  William  A.  Martin,  made  November  30,  1886,  completed 
jbruary  29, 1888  5  and  with  G.  Z.  French,  made  September  26,  1887, 
mpleted  January  14, 1 888 ;  for  dredging,  with  Rittenhouse  Moore,  made 
unary  19,  1887,  completed  September  7,  1887 ;  and  with  the  Atlas 
redging  Company,  made  January  19,  1887,  completed  October  22, 
i87 ;  and  with  Rittenhouse  Moore,  made  September  21,  1887,  com- 
?ted  Octobers,  1887 ;  for  wood,  with  W.  M.  Hankins,  made  January 
,  1887,  expired  without  prejudice  December  1,  1887 ;  for  coal,  with 
Mer  &  Morrison,  made  January  18,  1887,  completed  November  30, 
87. 

At  the  shoals. — From  June  30  to  October  30, 1887,  under  the  above 
Dtracts,  the  work  of  dredging  was  carried  on  at  the  Big  Island  and 
Uiput  shoals  and  Snow's  Marsh  Channel.  Two  hundred  and  thirty- 
e  thousand  six  hundred  and  forty-nine  cubic  yards  of  sand  and  mud 
d  two  large  stumps  were  removed  from  the  riverbed  so  a«  to  com - 
dte  a  channel  through  all  of  these  shoals  and  marsh  about  6  miles 
Dg.  at  least  16  feet  deep  at  low  water,  widened  to  185  feet  everywhere, 
id  to  220  feet  at  Brunswick  Shoal  and  at  the  bends  of  all  other  shoals, 
he  several  reaches  of  this  channel  are  all  marked  by  means  of  high 
uidepiles  driven  in  the  river  and  large  range-targets  erected  on  the 
eighboring  shore. 
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At  the  dike, — During  the  year  14,551  tons  of  stone  were  received 
Wilmington,  towed  to  place  by  the  United  States  tag,  and  placed 
position  upon  the  dike  extending  southward  from  Zeke's  Island,  thus 
raising  the  dike  everywhere  to  ordinary  high-water  level  and  makic 
it  of  nearly  uniform  strength  throughout.    About  9,000  feet  length  ui 
this  dike  has  had  its  top  and  side  slopes  revetted  with  a  smooth  facing 
composed  of  the  heavier  stone  in  use  on  this  dike. 

The  dike  still  needs  a  little  more  stone  for  the  completion  of  its  revet- 
ment. 

On  the  bar. — ^Between  March  and  June,  and  by  the  United  States 
steamer  and  suction-dredge,  50,419  cubic  yards  of  sand  were  removed 
from  the  newly-projected  bar  entrance  of  Baldhead  Channel,  so  as  to  se- 
cure a  new  straight  channel  across  the  bar  with  at  least  15  feet  depth 
at  low  water  for  at  least  200  feet  width  of  channel.  This  dredging  has 
been  done  at  an  expense  of  about  13  cents  per  cubic  yard  actually  lifted 
into  the  sand -bins  of  the  dredge.  The  action  of  the  dredge  is,  however, 
to  stir  up  and  expose  to  the  action  of  the  ebb  and  flood  currents  a  large 
amount  of  sand  which  is  not  lifted  into  her  bins.  At  certain  times  when 
rough  water  prevented  her  from  working  at  the  bar  the  dredge  was  kept 
at  work  in  the  lower  portion  of  Snow's  Marsh  Channel,  where  her  time 
and  labor  could  be  utilized,  the  amount  of  work  there  done  having  been 
included  in  the  amounts  already  reported  as  dredged  at  the  shoals. 

In  the  river. — From  December  to  June,  minor  surveys  were  made  < 
various  parts  of  the  river  to  determine  the  condition  of  its  shoals,  at 
each  of  the  various  places  where  channels  have  been  dredged,  and  at  tl 
bar  entrances. 

At  all  places,  except  Snow's  Marsh  and  Midnight  Shoal  (dredged  i» 
1883),  these  surveys  show  so  slight  a  shoaling  in  the  various  dredged 
channels  as  to  indicate  that  the  river  currents  will  be  able  of  themselves 
to  maintain  the  present  channels  at  the  depths  as  now  dredged. 

At  Snow's  Marsh  the  survey  shows  a  tendency  of  the  river  and  ocean 
currents  to  cut  across  and  through  the  shoal  between  the  Snow's  Marsh 
Channel  and  the  Old  Horseshoe  Channel.  -  The  cross-cuts  at  this  point 
have  increased  in  the  last  three  years  to  at  least  6  feet  depth  for  about 
600  feet  width  of  channel,  in  prolongation  of  the  natural  river  channels. 

At  Midnight  Shoal  the  survey  shows  a  shoaling  to  from  14  to  15  feet 
depth  for  about  2,500  feet  length  of  channel. 

At  the  main  (Baldhead)  bar  entrance  the  survey  shows  the  same  de- 
cided tendency  of  the  ebb  current  to  cut  a  deep  channel  from  Baldhead 
Point  straight  to  the  ocean  along  the  line  of  the  present  dredging.  Here 
the  bar  has  already  deepened  to  15  feet  least  depth,  and  is  now  only 
700  feet  long  between  the  16-feet  curves,  and  only  1,200  feet  long  be- 
tween the  18-feet  curves.  The  dredging  now  in  progress  may  result  in 
the  coming  year  in  a  straight  and  permanent  15  to  18  feet  channel  di- 
rect to  the  ocean  along  this  line.  The  existing  old  channel  of  13^  to  14 
feet  least  depth  at  mean  low  water  is  at  this  time  in  as  good  condition 
as  last  year,  as  it  now  has  as  much  as  200  feet  width,  and  makes  but 
two  courses  from  Baldhead  Point  to  the  sea. 

Upon  the  various  beaches  around  Smith's  Island  and  the  river's 
mouth  the  gradual  changes  of  the  past  year  show  favorable  results  al- 
most everywhere,  as  follows:  Federal  Point,  Caroline  Shoal,  and  Zeke's 
Island,  considerably  increased  in  extent ;  New  Inlet,  rapidly  shoaling 
and  now  almost  closed ;  the  *^  Swashes,"  continuing  to  close  upon  each 
other  and  upon  the  neighboring  parts  of  Smith's  Island,  so  as  to 
strengthen  themselves  and  reform  about  1,000  feet  to  the  westward  of 
the  former  ocean-beach  line,  thus  tending  to  form  a  solid  and  continu- 
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breakwater  between  the  ocean  and  the  new  dike ;  Baldhead  Point, 
imencing  to  reform  its  former  shore-line  out  to  the  old  Woodbury 
tv'j  Baldhead  Point  Hook,  lengthened  and  broadened,  and  its  inner 
iin  almost  bare  at  low  water;  and  Oak  Island  and  its  channel, 
-dly  changed. 

k  large  and  expensive  plant  of  steam-boats,  bolster,  scows,  and  wharf 
]  been  cared  for  during  the  8udx)ension  of  work  as  well  as  possible 
m  such  a  plant  is  not  in  use ;  but  the  damage  from  unavoidable  rot, 
$t,  and  general  decay,  due  to  the  lack  of  appropriations  for  active 
rk,  have  required  repairs  to  tbe  extent  of  about  $4,000. 
in  iuspection  of  property  and  of  the  progress  of  work  was  made  sev- 
il  times  during  the  year. 

rhe  work  of  this  improvement  during  the  year  has  been  thoroughly 
d  vigorously  carried  on  under  the  immediate  superintendence  of  As- 
tant  Engineer  Henry  Bacon,  whose  full  rep  ;rt  is  appended. 
^6)  Recommendations  for  future  work. — It  is  recommended  that  the 
ove  improvements  be  carried  on  by  completing  the  unfinished  dike 
ith  of  Zeke's  Island,  so  as  to  thoroughly  secure  Smith's  Island  from 
rther  erosion  by  the  ocean,  and  by  widening  and  deepening  the  exist- 
r  river  channels  to  their  full  dimensions  of  270  feet  width  and  16  feet 
ist  depth  at  low  water,  and  by  straightening,  deepening^  and  fixing 
b  bar  entrance  at  a  total  expense  of  $265,000,  in  addition  to  the 
ids  available  June  30, 1888,  this  whole  amount  to  be  appropriated  in 
?  sum  during  the  next  fiscal  year.  Smaller  yearly  appropriations, 
reiving  the  alternate  disorganization  and  reorganization  of  working 
rties,  damage  to  unfinished  work,  deterioration  of  plant,  and  extra 
perintendence  may  increase  the  cost  of  the  work  by  from  $0,000  to 
>,000  per  appropriation.  So  far  as  can  be  seen  at  present,  the  above 
.1  complete  all  existing  projects  for  this  improvement, 
ifter  the  improvement  is  finished  its  proper  maintenance  may  cost 
►m  $5,000  to  $16,000  per  year  for  a  few  years,  but  the  improvement 
)uld  be  fairly  permanent. 

Ibis  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
carried  on  approximately  as  follows  (prices  including  superintend- 
ce  and  contingencies) : 

Five  thousand  five  hundred  dollars  for  tbe  thorough  repair  of  suction- 
Hlge,  steam-tug,  scows,  and  other  plant. 

fourteen  thousand  five  hundred  dollars  for  the  operation  of  the  sue- 
ndredge  twelve  months  upon  the  main  bar  entrance,  and  Snow's 
rsb. 

ilight  thousand  dollars  for  the  completion  of  the  dike  extending  from 
lith's  Island  northward  to  the  New  Inlet  Dam. 
Eighty-seven  thousand  dollars  for  Increasing  the  present  narrow  16- 
t  depth  dredged  channels  to  their  full  proposed  width  of  270  feet,  at 
ilmington,  Brunswick,  Logs  and  Big  islands,  Lilliput  and  Midnight 
Dais. 

Ine  hundred  thousand  dollars  at  Snow's  Marsh,  to  permanently  se- 
e  the  present  depth  at  this  point  by  suitable  dredging  along  the  new 
mnel  at  present  being  cut  through  by  the  river  and  tidal  currents. 
e  existing  channel,  while  aj)parently  the  only  practicable  one  when 
ginally  constructed,  and  while  indispensable  for  the  last  12  years, 
i.y  now  be  advantageously  exchanged  for  the  newer  route  toward 
ich  the  river  has  been  gradually  moving  during  these  twelve  years 
ee  the  closure  of  New  Inlet  (begun  In  1875  and  completed  in  1881). 
The  dredging  in  the  river  proper  and  the  purchase  of  stone  might  ad- 
ntageously  he  done  by  contract ;  bat  otherwise  all  work  8iho\\\^,  tot 
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advantage  and  economy,  be  done  by  hired  labor  and  the  purchase  of 
material  in  open  market. 

This  river  is  in  the  colleotlon  district  of  Wilmington,  N.  C. 

Money  etatement 

Jnly  1, 1887,  amount  available $86,(^.75 

Jnly  1,  1888,  amoant  expended  daring  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1,  1887 ^74.149.56 

July  1, 1888,  outstanding  liabilities 2,940.33 

July  1,  1888,  amount  covered  by  existing  oontracts 3, 045. 00 

80,134.^ 

Julyl,  1888,  balance  avaUable 5,918.86 

Amount  appropriated  by  act  of  August  11,  1888 245,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 250, 918. 8& 

f  Amount  (estimated)  reguired  for  completion  of  existing  project 20, 000. 00 

mutably  expended  in  fiscal  year  ending  June30, 1890    20,000.00 

'  sections  2  of  river  and 

Jbttraet  of  propoeaUfor  furnishing  5,000  tons  of  stone  for  improving  Cape  Fear  Eiver^ 

North  Carolina f  opened  12  m.,  September  1, 1887. 


Ho. 

I 

Name  and  addreea  of  bidders. 

Price 
per  ton. 

1 

John  S.  Howell.  New  York 

VJ\ 

DeliTored  at  works. 

2 

Geonre  Z.  French.  Rooky  Point.  N.  0 

Delivered  at  Witaniagton. 

Contract  with  George  Z.  French. 

Abitraot  of  propoeaU  for  dredging  in  Cape  Fear  Biver^  North  Carolina,  opened  12  m.,  S^ 

tember  5, 1887. 


[Scow  meaenrement] 

No. 

Name  and  address  of  bidders. 

Price 

per 

cnbio 

yard. 

Remarks. 

1 

KHtenhonse  Moore.  Mobile.  Ala. t,...t 

Otnit. 
13.9 

Finish  before  Janoary  1, 1888. 
Dredge  25,000  onbio  yards  per  month. 

2 

Atlas  Dredging  Company,  Wilmington,  Del 

Contract  with  Rittenhouse  Moore. 

Abetraet  of  proposals  for  a  steam-boiler  for  steamer  Woodbury ,  for  improvina  Cape  Fear 
Biver,  "North  Carolina,  at  and  below  Wilmington,  opened  a^  11  a.  m.,  March  19, 1888. 


Ko. 

l^ame  and.addres8  of  bidders. 

Price. 

Remarks. 

1 

Theodore  Smith.  Jersey  Citv.  N.J 

t 

$3,045 
5,216 

4,310 

3,980 

(3,500 

H,000 

3,500 

Deliver  in  90  davs. 

2 
8 

Soath  wark  Fonndry  and  Maoliine  Company,  Phila- 
delphia, Pa. 
J.  P.  Morris  Comoany.  Philadelnhia.  Pa 

Deliyered  at  their  works. 
Deliver  In  5  montha. 

4 

E.  J.  Codd.  Baltimore.  Md 

No  time  ntiatied. 

6 

Charles  Ward.  Charleston.  W.  Va 

For  a  Ward  steam  generator. 
Telegram  i  no  written  bid  reoeiyed* 

0 

McbWilliams  Sr  Lawler.  Brooklyn.  N.  Y 

Contract  with  Theodore  Smith. 


Rscalyear  1887-88 


VRhnin^ton    SnoVk  MorsK  Channel 
IVoposed  C  SO  miles  below-  VWhnmgton 

Rpoposed  Channel 
iaj)00  feet  long 
270     „    wide  s 
16     ,t    deep 


htBaith.    lliioh-2 
Breadth  »  „ 

I  Work  done  prior 
^  „  ,.  durini 
CZl  «  to  be  done 
-"-Natural  depdiB 

Siaooirie 
oflSftirt^LcnrTOici; 
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bxport  of  mr.  charles  humphreys,  assistant  engineer. 

United  States  Engineer  Office, 

FayettevUle,  N,  C,  June  20, 1888. 

Caftain  :  I  have  the  honor  to  sabmit  the  following  report  on  the  improvement  of 
Cape  FearBiver,  North  Carolina,  above  Wilmington,  for  the  fiscal  year  ending  Jnne 
30,1^. 

The  act  approved  Angnst  5,  1886,  appropriated  $16S,750  for  the  Cape  Fear  River, 
directing  $11,250  of  this  amonnt  to  be  spent  above  Wilmington.  At  that  date  there 
was  a  balance  of  $469.19  making  a  total  of  $11,719.19  available  for  the  upper  part  of 
the  river  on  Angnst  5,  1886,  of  which  $10,417.06  remained  available  on  July  1, 1887. 
The  condition  of  the  plant  was  as  follows :  A  small  hoisting  engine  and  boiler  in 
iair  order,  though  msty  from  beine  snnk,  a  steam-pnmp  for  dnving  piling  with  water 
jets;  the  launch  hull,  two  small  nats  half  rotten ;  a  few  tools,  wheelbarrows,  picks, 
shovels,  blocks,  etc.,  surveying  instruments,  maps  of  15  miles  of  the  worst  shoals,  and 
directions  for  future  construction  of  jetties  over  this  much  of  the  river  finally  settled 
and  inked  in.    The  rest  of  the  plant  was  worn  out,  rotten,  and  worthless. 

A  boiler  and  engine  were  purchased  under  sealed  proposals  for  the  launch,  double 
the  power  of  the  old  ones.  A  sunken  fiat  lent  by  the  lower  river  improvement  was 
rais^,  calked,  and  redecked,  the  hoisting  engine  mentioned  above  was  cleaned  up  and 
repaired  and  secured  to  this  flat,  with  quarters  for  12  men  ;  also  a  new  A-frame. 

After  a  few  days'  work  on  the  North  East  River  in  front  of  Wilmington  the  plant 
commenced  operations  on  the  upper  Cape  Fear  River,  December  23,  18§7,  working  up 
112  miles  to  Fayetteville  by  March  6,  1888,  removing  ftom  the  channel  20  stumps,  21 
large  piles,  1  large  flat  or  lighter,  28  trees,  and  57  logs,  and  from  the  banks  201  cords 
brash,  839  overhanging  trees  ^10  inches  and  over  in  diameter  at  the  cut),  64  stumps, 
334  logs  (old  piles  and  other  timber,  cut  into  cross-ties),  and  trimmed  115  trees,  leav- 
ing a  clear  channel  at  that  time  80  feet  wide  for  the  first  7  miles  below  Fayetteville, 
thence  to  Wilmington  100  feet  wide  in  strait  reaches,  increased  to  180  feet  in  very 
sharp  bends  (such  as  the  Elbow,  Pull,  etc.),  6  inches  deep  at  dead  low  water,  with  a 
central  continuous  depth  at  dead  low  water  of  10  inches. 

From  March  6  to  June  30  the  work  has  been  confined  to  quarrying,  transporting, 
and  sinking  stone  on  the  line  of  new  Jetties  and  repairing  old  ones.  The  nver  has 
been  too  high  to  build  either  sheet-piles  or  log  Jetties 

Two  thousand  five  hundred  and  twenty-two  cubic  yards  rock  (including  137  oubio 
yards  quarried  and  collected  in  previous  years  and  2,385  yards  quarried  and  hauled 
to  river  this  season)  were  loaded  on  two  fiats  before  mentioned  6  miles  above  Fayette- 
ville, and  towed  to  site  of  Jetties  with  the  launch  and  unloaded  in  place  on  the  Jetties 
as  follows :  McCarter^s  Cross,  1^  miles  below  Fayetteville,  1,604  cubic  yards  rock  built 
into  1,320  lineal  feet  new  Jetties  and  repairing  150  lineal  feet  old  log  and  sheet-pile 
Jetties. 

Old  jetties,  2^  miles  below  Fayetteville.  243  cubic  yards  rock  built  into  63  lineal 
feet  of  new  Jetties,  and  repairing  235  lineal  feet  old  log  and  sheet-pile  Jetties. 

Morehead,  36  miles  below  Fayetteville,  675  cubic  yards  rock  built  into  671  lineal 
feet  of  new  jetties. 

The  projects  for  the  improvement  of  the  Cape  Fear  River  above  Wilmin^on  as  ap- 
proved by  the  Chief  of  Engineers  and  Secretary  of  War  provide  only  for  the  work  of 
snagging  below  and  above  Elizabethtown^  clearing  banks  below  and  above  Eliza- 
bethtown,  Jettying  and  dredging  above  Elizabethtown. 
Under  these  neads  the  expenditures  under  my  supervision  have  been  as  follows: 


Month. 


September. 
October.... 
XoTember . 
December . 
Janaary ... 
February . . 
March 

^?!;;;::: 

Jtm^i 


Total 


Below  EUsabethtown. 


Snagging. 


$236.82 


624.60 
266.24 
115. 71 


1,142.46 


Clearing 
banks. 


$28S.82 


504.89 
212.50 
203.50 


1,156.80 


Above  Elizabethtown. 


Snagging. 


$235.83 


240.00 
18.03 
06.48 
85.34 


676.5a 


Clearing 
banks. 


$235.83 
60.25 
40.00 
315. 00 
18.93 
172.03 
1L87 


853.41 


Jettying. 


$235.83 


ia94 


540  10 
1, 14L  18 
l,431.4tf 
1,530.20 

4,807.74 


TotaL 


$1, 170. 18 

60.23 

40.00 

1,584.58 

635.63 

587.72 

636.81 

l.liLlS 

1.48L40 

1,630.20 

8.726.09 
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Distributed  as  follows : 

General  saperintendeDce $l,553.:r^ 

Plant: 

Steamer 1,391.68 

Holster 986.  U 

Scow,  No.  1 37.97 

Tools  in  general 27i).'il 

Property  in  general 65.75 

General  work : 

Machine  labor,  fuel,  supplies 802,59 

Subsistence 920.  r^8 

Manual  labor 2,436.07 

Materials  built  into  work 140.90 

Blasting  materials 114.89 

8, 726. 99 

Average  cost  of  each  kind  of  work  done. 


ClesriDK  iMiiks : 

Overhanging  trees number. 

Brash cords. 

Trees  trimmed number. 

Logs do... 

Stumps do 

Snagging: 

Stamps f do 

Large  piles do 

Large  flat do 

Trees do 

Logs do — 

Jetiving: 

RocKqaarried cubic  yards.. 

Rock  towed  to  and  placed  on  Jetties do 

Jetties  completed linear  feet.. 

Jetties  repaired do 


Each. 

Total. 

839 

10.86+ 

$721.53 

201 

.55 

110. 81 

116 

.68 

78.66 

8^4 

.36 

120.29 

64 

2.10 

134.53 

20 

6.92 

13a  76 

21 

5.23 

109.91 

1 

20  20 

28 

4.21 

117.95 

57 

7.90 

4C0. 61 

2,3S5 

1.33 

3, 171.  23 

2,522 

.62 

1.501.43 

2,054 

2.07 

4, 251. 78 

385 

1.74. 

669.90 

COMMERCIAL  STATISTICS. 

Full  commercial  statistics  were  forwarded  to  you  a  few  weeks  ago  for  tbe  calendar 
vear  of  1887,  and  I  know  of  no  change  since,  with  the  exception  of  a  saw- mill  built 
by  McNeil  &  Hall,  at  Fayetteville,  this  spring.    They  have  shipped  by  water  to  date 
about  500,000  feet  of-  lumber,  which,  at  $8  per  1,000  feet  B.  M. ,  is  $4,000. 
Very  respectfully,  your  obedient  servant, 

Chas.  Humporeys, 

AsHetant  Engineer. 

Capt.  W.  H.  BiXBY, 

Corpe  of  EngineerSy  U,S,A, 


report  of  mr.  henrt  bacox,  assistant  engineer. 

United  States  Engineer's  Office, 

Wilmington,  N,  C,  Julg  2,  1888. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington,  during 
the  year  ending  June  30,  1888. 

There  having  been  no  appropriation  by  Congress  since  that  of  August  5,  1886,  the 
•perations  have  been  connned  to  carrying  out  the  projects  approved  for  that  appro- 
priation ;  these  to  a  great  extent  being  the  completion  of  the  contracts  of  the  year 
l886-'87  for  dredging  and  for  the  delivery  of  stone  for  the  new  dam. 


.■i        ■^' 
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Ite  work  done  nnder  the  contracts  for  dredging  is  as  follows : 


Dste. 

Cubic  yards  dredging  done. 

Logs  and    stamps   removed 
under  contract  with  Atlas 
Dredging  Company. 

• 

R.Moore. 

Atlas 
Dredging 
Company. 

R.  Moore. 

Total. 

Stumps, 
at  $40. 

Stumps, 
at  $10, 

Logs, 
at  $20. 

1887. 
V 

35,549 
41,232 
13,955 

15,268 
80.686 
17.271 
15,165 

60,817 
71. 918 
57,  7i»4 
25, 4(4 

1 

1 

iinut ................ 

26,5C8 

10, 2L9 

^uv*  ......  ......  .... 

Dtember ... 

:tober 



90,788 
187,043 

78,890 
134, 810 

36,807 

205, 933 
321.863 

527, 786 

1 
136 

I 
10 

erloaato  July  1,1887. 

5 

Total 

277,  779 

213,200 

36,807 

137  '             11 

5 

The  work  done  at  the  several  shoals  since  the  commencemeut  of  the  present  project 
in  be  tabulated  as  follows : 


t 
1 

d 

o 

i 

s 

X 

Cents. 
IH 

"? 

9 

18A 

Cubic  yards  of  dredging  done. 

Stumps  and 
logs  removed. 

OoDtracts. 

Snow's  Marsh 
Channel 

Midnight 
ShoaL 

1 

Brunswick 
River  Shoal. 

Wilmington 
Sboal 

Logs    and 
stamps  at  $40. 

Stumps  at  $10. 

Logs  at  $20. 

6.H.  Ferris.  1881- 83. 

775,000 

121,661 

52, 651 
111,709 

Istional  Dredgiog 
Company.  18S 

ITew  York  Dredging 
Compaoy,  188.f.... 

S.  If  oore.  1885-*86  . . 

280.468 

238,273 
95,056 

86,805 
38,116 

198.128 

99,264 
108.975 

73,"  748 

389 

1 

B.1fooTe.  1887 

1 

Atlas  Dredciug 

Cempany.  1  w7 

B.  Moore.  1887 

64,743 

111.  652 

137 

11 

5 

i          -     .      -  - 

Total 

1, 125, 764  1    280. 468 

408,250  1    209. 7g0 

208.239 

73, 748 

526  1  11  1      ■ 

1 

Onuid  total  dredging cubic  yards..  2, 406,24^ 

Gnukd  total  logs  andstamps number..  542 

The  project  was  to  dredge  wherever  required  to  make  a  channel  of  270  feet  width 
and  16  feet  depth  at  mean  low  water  from  the  deep  water  of  the  harbor  of  South  port 
(formerly  Smithville)  to  Wilmington.  The  dredging  was  thus  completed  at  the 
Snow's  Marsh  Channel  and  the  Midnight  Shoal  in  1883.  The  work  since  done  has 
be«Q  on  the  three  remaining  shoals  and  on  the  shoal  in  port  of  Wilmington  and  in 
repairsof  the  Snow's  Marsh  Channel.  The  Lilliput  Shoal  has  been  widened  to  185 
feet  on  its  whole  length,  and  for  a  distance  of  3,700  feet  at  the  angle  the  width  has 
been  increased  to  222  feet.  The  Logs  and  Big  Island  Shoal  has  been  widened  on  its 
whole  lenrth  to  185  feet/ and  at  the  upper  angle  the  width  is  increased  to  222  feet  for 
A  length  or  400  feet.  The  Brunswick  River  Shoal  has  been  widened  to  222  feet  on  its 
whole  length.    The  depths  have  all  been  made  at  least  16  feet  at  mean  low  water. 


1^ 
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The  couditiou  of  the  different  shoals  is  exhibited  in  the  progress  map  submitted 
herewith  (excepting  the  Midnight  shoal),  and  may  be  stated  as  follows : 


Location  of  work. 


Snow'B  Marsh  Channel... 

Midnight  Shoal 

liillipat  Shoal 

Logs  and  Bix  Island  Shoal 
BranHwick  River  Shoal. . . 
Wilmiugton  Shoal 

Whole  length 


Length 


FuL 

12,800 

7,400 
11,000 
8,500 
6.000 
2,100 


Width 
dredged. 


40,800 


Fest 

270 

270 
185 
185 
222 
185 


Remarks. 


Great  deterioration  on  the  apper  reach  and  some  on 

the  lower. 
Some  deterioration  in  depths  near  the  angle. 
Slight  deterioration  in  depth. 

Do. 

Do. 

Do. 


In  a  wide  river  or  tidal  reservoir  like  the  Lower  Cape  Fear  River  some  deteriora- 
tion should  be  expected  in  dredged  channels,  which  can  not  be  made  coincident  with 
both  ebb  and  flood  tidal  currents. 

There  has  been  no  large  unexpected  deterioration  excepting  at  the  Snow's  Marsh 
Channel.  This  has  been  commented  on  in  the  four  last  annual  reports,  and  in  the 
last  report  a  radical  remedv  wa«  suggested  and  is  now  recommended,  in  the  abandon- 
ment of  the  upper  end  of  the  Snow's  Marsh  Channel  and  following  the  natural  course 
of  the  tidal  currents  through  the  Five  Fathom  Hole  and  connecting  by  dredging  the 
lower  pocket  of  the  hole  with  the  lower  end  of  the  Snow's  Marsh  Channel.  A  com- 
parison of  recent  with  earlier  surveys  shows  that  nature  has  taken  the  initiative  in 
the  formation  of  the  proposed  channel.  Its  length  will  not  be  more  than  700  feet 
greater  than  that  of  the  direct  cut,  and  its  courses  quite  as  favorable  for  navigation. 

With  reference  to  the  training-wall  extending  uom  opposite  the  head  of  Snow's 
Marsh  about  6,300  feet  above,  along  the  easterly  side  of  the  dredged  channel,  which 
has  been  proposed  as  a  remedy  for  deterioration,  a  remark  of  the  last  report  may  be 
repeated.  ^^Considering  the' contingencies  connected  with  the  construction  oi  the 
training-wall,  such  as  undermining,  flanking,  etc.,  the  proposition  for  dredging  the 
connectiug  channel  is  less  bold  than  the  construction  of  the  training- wall." 

As  the  estimated  cost  of  the  training- wall,  with  repairs  of  the  channel,  and  that  of 
dredging  the  new  channel  is  nearly  the  same,  the  estimate  for  completion  of  the  proj- 
ect is  based  on  the  -completion  of  Snow's  Marsh  by  dredging  along  the  new  selected 
route. 

It  is  not  probable  that  any  route  which  may  be  adopted  for  the  permanent  channel 
in  this  peculiar  location,  where  the  tidal  reservoir  is  narrowed  between  the  New  Inlet 
Dam  and  Snow's  Marsh,  and  suddenly  widens  both  above  and  below,  can  be  main- 
tained without  some  repairs  in  dredging,  training- walls,  or  jetties. 

An  inspection  of  the  locality  in  its  present  condition,  with  the  location  of  the  New 
Inlet  Dam  and  its  lonp^  extension  to  the  marsh,  thus  confining  the  river  to  its  natural 
channel,  and  separatmg  it  from  Buzzard's  Bay,  and  the  influence  of  the  swashes 
across  Smith's  Island  Beach  into  Buzzard's  Bay,  will  in  theory  and  in  fact  show  the 
proposed  new  cut  to  be,  to-day,  the  natural  route  for  a  permanent  deep-water  chan- 
nel. 

The  stone  delivered  for  the  new  dam  under  the  contract  with  Mr.  William  A.  Mar- 
tin which  was  in  progress  at  the  last  report,  and  under  a  subsequent  contract  with 
Mr.  George  Z.  French  for  an  additional  amount,  made  September  26, 1887,  is  as  fol- 
lows, in  tons  of  2,240  pounds: 


Months. 


July,  1887 

Aa;(ui«t,1887.... 
September,  1887 
October,  1887... 
November,  1887 
December,  1887 
January.  1888   . 
February,  1888 . 


Dehvered  previons  to  July  1, 1887. 


William  A.  Martin. 


Tons. 


1,148.43 
1, 927. 27 
1, 272. 48 
1,635.00 
1, 822. 12 
1,032.93 
207.86 
1, 127. 50 


Price  per 
ton. 


George  Z.  Frenoh. 


Tons. 


•-»U 


838.88 
1,115.05 

001.85 
1.20&64 

829.52 


0, 571. 68 
10, 717. 97 


Total  amount  of  contract 20,289.65 


1.5e| 


4,970.29 


Prioe 
ton. 


1.66 
1.66 
1.66 
L66 
1.66 


4,970.29 


L66| 
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[lis  makes  the  total  amount  of  stone  delivered  during  the  Ldcal  year  14,550.97  tons. 

total  amount  of  stone  expended  in  the  construction  of  the  dam  is  78,616.10  tons. 

.  Btone  delivered  during  the  fiscal  year,  as  before,  has  been  received  on  Govern- 

it  lighters  at  Wilmington,  and  towed  to  the  work  by  Government  steamers,  and 

ied  thereon  by  hired  labor.  ^ 

he  design  offing  the  top  and  slopes  of  the  dam  is  being  carried  ouf,  as  described 

he  last  report,  with  a  height  equal  to  that  of  the  New  Inlet  Dam,  viz,  a  height  of 

)nt  6  inches  above  ordinary  spring  tides,  with  a  width  generally  of  6  feet  at  the 

,>aDd  slopes  of  1  on  1^.  .A  length  of  9,232  feet  has  been  finished  during  the  fiscal 

u-,  and  the  remaining  2,468  feet  is  expected  to  be  finished  during  August,  1888. 

perience  has  proved  the  necessity  of  allowing  the  full  weight  to  remain  for  a  con- 

erable  period  on  the  work  before  finishing  the  facing.    There  is  a  gradual  subsi- 

Qce  for  a  considerable  time  after  the  weight  is  placed.     On  a  short  length  which 

4  finished  in  January  and  February,  1^,  the  subsidence  amounted  to  nearly  1 

)t.    This  was  repaired  by  ratising  tne  top  and  bringing  up  the  slopes,  reducing  the 

)  width  to  about  3i  feet  for  a  length  of  5^  feet.    Tne  facing  done  duriog  the  hscal 

ar  in  one  locality  where  the  work  was  first  begun  has  settled  nearly  to  6  inchen. 

me  subsidence  was  expected  and  an  extra  height  of  4  inches  was  given  in  all  places 

allow  for  jt. 

The  principal  reason  of  the  sinkage  is  the  soft  foundation,  which  is  everywhere 
ad,  though  on  a  portion  of  the  length  overlaid  with  compact  sand. 
The  brush  mattress  on  which  the  dam  is  laid  is  doubtless  somewhat  gradually  oom- 
esBed  by  the  weight.  The  whole  width  of  the  stone-work,  which  varies  from  24  to  38 
}t,  forms  in  itseu'a  platform,  which  goes  gradually  to  its  limit  of  subsidence.  We 
^nd  a  similar  experience  on  the  New  Inlet  Dam,  which  settled  rapidly  for  a  time,  but 
i«  remained  forseven  years  at  its  limit  of  subsidence.  It  was  therefore  considered 
It  to  allow  time  for  subsidence,  after  the  full  weight  was  placed  on  the  dam ;  and 
)  work  of  finishing  the  top  and  slopes  was  not  done  (excepting  to  a  small  amount) 
til  all  the  stone  was  delivered.  Only  the  force  essential  for  handling  the  stone 
IS  employed,  and  their  spare  time  was  used  in  begiuning  the  facing, 
ifter  the  delivery  of  the  stone  the  force  of  laborers  was  increased  to  an  average  of 
)ot  thirty  men.  They  have  made  good  progress,  and  during  the  four  months  ending 
oe  30,  1888,  have  finished  the  facing  of  the  top  and  slopes  for  a  len^h  of  6,779 
!t  at  a  cost  of  about  83  cents  per  lineal  foot,  or  28^  cents  per  superficial  yard,  in- 
idlDg  the  wages  of  the  foreman  on  the  work  but  not  the  expei\se  of  other  superin- 
idence.  The  strength  and  stability  of  the  dam  is  much  increased  by  the  facing 
>ich  is  done  with  the  largest  and  best  of  the  stone,  well  bound  and  compacted  to 
Qparatively  even  surfaces.  The  thickness  of  the  facing  will  average  firom  9  to  12 
bes.  Allowing  9  inches  thickness,  the  cost  of  laying  the  stone  would  be  f  1.14  per 
bic  yard.  This  work  is  well  done  by  about  an  equal  force  of  white  and  colored 
K)rer8,  and  considering  their  inexperience  in  stone  laying,  is  creditable  to  them. 
--6  increased  quantity  o'  stone  expended  on  the  dam  over  the  original  estimate  is 
accounted  for  in  part  by  the  compact  facing  which  was  not  originally  contemplated 
and  more  by  the  unexpected  subsidence  of  the  work,  which  adds  in  effect  to  the  wide 
base  of  the  cross-section  over  nearly  the  whole  length. 

The  suction-dredge  Woodbury  has  been  (while  in  condition  for  work)  in  operation 
on  the  Baldhead  Bar  during  the  entire  year,  excepting  that  it  was  employed  on  Snow's 
Ifarsh  Channel  when  the  weather  would  not  permit  work  on  the  bar. 

Much  detention  has  occurred  on  account  of  repairs  of  the  boiler,  and  a  few  days  for 
other  repairs,  and  for  detached  service.  The  boiler  began  to  fail  rapidly  early  in  the 
year,  and  during  the  year  fully  fifty  days  have  been  entirely  lost  by  stopping  for  re- 
pairs of  the  boiler,  and  this  stoppage  does  not  represent  the  whole  hindrance  from  that 
cause. 

With  a  good  boiler  there  is  no  doubt  that  the  effective  work  would  have  been  in- 
ereiaaed  50  per  cent.  As  it  baa  been,  the  work  done  is  in  value  more  than  commensu- 
rate with  its  cost.  A  new  boiler  haa  been  oontraoted  for  and  is  expected  to  be  ready 
in  Angast  next. 
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The  folio  wiDg  is  the  account  of  work  done  np  to  Joly  I.  with  the  monthly  cost  oft 
me,  which  inclades  the  wages  of  all  the  employ^  on  tne  steamer,  their  subsistence, 


same 


the  cost  of  fuel,  oil,  waste,  and  of  repairs,  no  allowance  being  made  for  general  dete- 
rioration of  the  plant : 

Cubic  yards  dredged. 


Month. 


Baldhead  ISnow'sManh 
Bar.         Channel. 


July,  1887 

Angnst.  1887... 
September,  1887 
October.  1887.. 
November,  1887 
December,  1887 
January,  1888.. 
Febmary,  1888. 
March,  1888.... 

April,  1888 

May,  1888 

June,  1888 

Total.... 


Ou.ydt. 
2,m.2 
4,771.3 
8,468.6 
6,132.7 
4,446.1 
4,683.8 
2,044.0 
4,434.3 
4,353.0 
3,492.2 
2,030.6 
4,366.2 


60, 410. 0 


Ou.ydt. 

5,545.8 

3,400.7 

825.6 

073.0 

635.0 

425.3 

2,10&7 

1,642.1 

2,666.7 

1,620.0 

3,483.0 

2, 30&  1 


25, 715. 8 


TotaL 


76. 135. 7 


Total 
cost 


Ou.ydt. 

7, 744. 0 

6782.44 

8,262.0 

65L32 

0,204.1 

793.46 

6,105.7 

776.  EO 

5, 082. 0 

874.08 

5,100.1 

828.57 

4, 24.'.  7 

785.88 

5,076.4 

867.30 

7, 010. 7 

076.33 

5,112.2 

730.40 

6,  528. 5 

812.77 

6.664.3 

808.63 

0,017.00 


From  which  it  appears  that  the  cost  per  cubic  yard  is  13.02  cents.  With  a  good 
boiler  and  other  machinery  in  good  order  the  cost  can  be  reduced  to  less  than  10  cents 
per  cubic  yard. 

The  results  of  the  dredging  are  very  gratifying. 

At  the  Baldhead  Channel  uie  dredging  has  been  done  in  a  direct  line  across  the  bar 
from  Baldhead  Point,  as  stated  in  the  last  report.  On  the  shoal  which  is  at  the  crest 
of  the  bar,  the  least  depth  was  12^  feet  at  low  water.  The  least  depth  is  now  15  feet 
for  the  full  width  of  the  channel  as  laid  out  to  200  feet. 

The  distance  across  the  bar  from  16  feet  depth  inside  to  16  feet  depth  outside  is  700 
feet,  which  was  about  the  distance  of  the  14  feet  depths  one  year  ago. 

There  is  good  reason  to  expect  that  by  the  continued  operations  of  the  Woodbury  for 
a  year  to  come,  the  depth  may  be  increased  to  18  feet  at  mean  low  water. 

If  this  depth  be  obtained  it  would  require  a  depth  of  20  feet  at  low  water  on  the 
upper  portions  of  the  river  below  Wilmington  to  make  both  parts  equally  available. 

The  old  ship-channel — still  used  by  the  pilots — which  leaves  the  direct  channel 
about  half  a  mile  inside  of  the  bar,  turning  thence  nearly  south,  is  in  nearly  as  good 
a  condition  as  at  the  last  report :  there  being  14  feet  least  depth  at  mean  low  water. 
The  shoal  at  the  left  bank  of  this  channel  around  which  this  turn  has  for  many 
years  been  made,  has  advanced  seaward  at  an  accelerated  rate,  and,  as  remarked  in 
tbo  last  report,  is  acting  efficiently  as  a  submerged  Jetty,  extending  from  Baldhead 
Point  in  favor  of  the  straight  channel  over  the  bar.  When  the  Baldhead  Channel 
shall  have  taken  its  permanent  condition,  as  may  now  be  expected,  there  can  be  but 
little  doubt  of  the  advantage  of  closing  the  Bip  Channel  (to  some  extent  at  least), 
and  of  thus  ultimately  securing  at  least  20  feet  depth  at  mean  low  water  over  the 
bar. 

The  work  of  the  "Woodbury''  on  the  Snow's  Marsh  Channel  has  been  efficient  in 
arresting  the  continuous  shoaling  opposite  the  '*  Thoroughfare"  through  the  marsh, 
which  has  been  referred  to  in  former  reports. 

This  shoal  is  about  1,200  feet  in  length  and  mostly  of  compact  sand.  It  has  been 
kept  in  about  the  same  condition  as  at  the  beginning  of  the  year  by  the  work  of  the 
**  Woodbury,"  having  a  least  depth  of  14  to  14^  feet ;  the  amount  dredged,  as  before 
stated,  being  25,716  cubic  yards. 

The  two  new  passages  of  6^  feet  in  depth  and  upward  at  low  water,  which  have 
been  scoured  out  across  the  shoals  above  the  Horseshoe  Channel  and  just  below  the 
Snow's  Marsh  cut,  referred  to  in  the  last  two  reports,  still  exist,  and  are  still  more  in 
the  line  of  the  proposed  new  channel,  and  their  average  depth  has  also  increased. 

The  New  Inlet  Dam  remains  in  the  same  good  and  finished  condition  as  for  seven 
years  past. 

The  shore- lines  of  Federal  Point  and  its  extension  over  the  ^Caroline  Shoals  remain 
much  the  same  as  at  the  last  report,  excepting  at  the  end  of  the  new  beach. 

The  distance  between  this  and  the  head  of  Smith's  Island  has  been  reduced  from  650 
feet  at  high  water  at  the  beginning  of  the  year  to  550  feet.  The  head  of  the  beach  has 
also  greatly  widened  and  the  shoals  between  it  and  Zeke's  Island  are  nearlv  bare  at 
low  tide.    The  inlet  between  the  beach  and  the  head  of  Smith's  Island  has  Decome  so 
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ow  that  the  New  Inlet  Basin  is  not  fnlly  filled  and  emptied  by  the  tides,  and  at 
ing  tides  there  is  a  considerable  flow  across  the  low  portions  of  Zeke's  Island  be- 
en the  new  dam  and  the  head  of  Smith's  Island. 

bere  is  no  harm  in  this,  and  it  may  tenr\  to  the  final  closure  of  the  beach  on 
th's  Island,  and  on  the  closure  of  the  swashes  below  the  head  the  New  Inlet  Basin 
lid  become  a  part  of  the  tidal  reservoir  of  the  main  river. 

he  shore-lines  of  Zeke's  Island  remain  in  substantially  the  same  condition  as  at  the 
i  report,  excepting  that  towards  the  bead  of  Smith's  Island  there  has  been  consid- 
Me  accretion  extendins  towards  the  New  Caroline  Shoals  Beach, 
be  swashes  across  the  loog  narrow  beach  of  Smith's  Island  remain  open,  but  there 
marked  tendency  towards  a  natural  and  final  closure,  as  the  eflfect  of  the  con- 
\ction  of  the  new  dam. 

he  southerly  swash,  which  was  1,600  feet  in  width  at  high  water  at  the  last  re 
t,  has  narrowed  to  350  feet. 

he  middle  or  main  swash  remains  open,  and  has  about  the  same  width  as  at  the 
inning  of  the  year.  The  beach  on  its  northern  side  has  extended  southward  and 
seaward,  and  there  has  beea  an  equal  erosion  of  the  beach  on  the  south  side, 
1  southward  and  on  the  sea  side.  The  depths  of  water  are  greatly  decreased  in 
bay  Id  the  rear  of  the  swash,  and  directly  in  the  narrows  tnere  is  a  large  dry 
il,  at  low  tide  extending  and  widenin£[  into  the  bay.  The  whole  width  of  the 
sh  from  shore  to  shore  is  2,600  feet  at  high  water.  There  is  a  good  prospect  of  a 
iral  closure  of  the  swash.  If  this  should  occur  the  beach  will  be  stronger  than 
.  If  it  does  not  occur  there  will  be  no  danger  from  it  to  the  river  and  main 
inel,  as  they  are  completely  separated  from  it  and  the  other  swashes  by  the  new 
and  the  Marsh  Islands^  The  tides  from  the  entrance  and  swashes  meet  in  the 
r>w  passages  between  these  islands. 

e  circuitous  and  narrow  swash  near  the  head  of  Smith's  Island  is  still  open,  but 
hoals  on  the  inside  are  nearly  bare  at  low  tide,  and  the  width  at  the  throat  its 
han  300  feet  at  high  water.  Its  closure  by  natural  causes  assisted  by  the  new 
is  assured. 

ere  has  been  some  change  in  the  shore-lines  at  Baldhead  Point  and  its  vicinity. 
9  has  been  some  erosion  directly  at  the  point,  but  th<^  shore  for  about  half  a  mile 
iward  has  continually  advanced  toward  the  old  Woodbury  Jetty.  The  high- 
r  line  has  advanced  about  400  l^et  and  the  low  water  900  feet ;  so  that  the  latter 
w  only  about  600  feet  from  the  jetty. 

>earances  indicate  the  probability  that  the  shore-line  will  again  hook  around 
)tty  and  reform  the  point  nearly  in  the  locality  of  1856. 

^led  hydrographical  snrveys  have  been  made  of  the  Baldhead  Channel  and  vi- 
/,  and  of  the  Snow's  Marsh  Channel  and  vicinity,  and  other  dredged  channels : 
'orveys  of  the  beaches  of  Smith's  and  Zeke's  islands  and  Baldhead  Point,  and 
local  surveys,  with  no  outside  assistance  but  that  of  a  surveyor. 
)  following  IS  the  list  of  appropriations  by  Congress : 


Date. 


1,1870..-. 
I|  3,1871... 
10,1872.... 
18,1873... 
?3,1874  ... 
t  8,1875... 
II  14, 1876 
18,1878.... 


Amount. 


$100, 000 
75.000 
100,000 
100,000 
150,000 
150,000 
132,500 
160,000 


Date. 


March  2, 1879. 
Jane  14, 1880.. 
March  8, 1881. 
August  2, 1882 
July  4.1884... 
August  5, 1886 

Total.... 


Amount. 


$100,000 
70,000 
140,000 
225,000 
200,000 
157,500 


1,860,000 


)  present  project  embraces  the  dredging  of  channels  across  all  the  shoals  where 
^ing  is  required  to  make  270  feet  in  width  and  16  feet  in  depth  at  mean  low 
r,  and  such  training- walls  and  jetties  as  may  be  required  to  secure  the  permanent 
Il  of  the  channels ;  repairs  of  the  dredged  channels  by  dredging  where  there  has 
deterioration ;  the  completion  of  the  long  dam  from  Zeke^s  Island  to  the  Big 
h,  and  the  operations  of  the  suction- dredge  on  the  Baldhead  Channel,  and  inci- 
^y  as  heretofore  on  the  Snow's  Marsh  Channel. 

le  following  is  the  estimate  of  the  amounts  required  to  complete  the  project,  in- 
ng  the  amount  available  July  1, 1866 : 

e  amount  estimated  for  dredging  includes  the  widening  of  the  several  cuts  across 
ihoals  to  270  feet  in  width,  the  repairs  required  where  there  has  been  deteriora- 
and  the  alteration,  of  the  Snow's  Marsh  Channel.  An  estimate  is  also  included 
Q  extension  of  the  long  new  dam  across  the  head  of  Zeke's  Island  to  meet  th^ 
Inlet  Dam,  mostly  over  the  old  line  of  work  ou  the  island,  finished  in  1673. 


y  ¥*jrii, 


C 
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1,482,400  oubic  yards  dredging,  at  12i  cents $185, 

400  large  stamps  to  be  removed,  at  $40 16, 

Cost  ofcompleting  the  new  dam ..••....  3, 

1,600  tons  stone  for  extension  of  dam,  at$l  75 2, 

Transportation  and  placing  the  same  on  the  work 1, 

Repairs  of  plant 4, 

Operations  of  suction-dredge  twelve  months 12, 

Total 225, 

Add  10  per  cent,  for  office  work  and  saperlntendenoe i^,. 

Add  10  per  cent,  for  contingencies.^ 22,i 

270,'. 

I  will  forward  a  letter  from  Mr.  C.  H.  Robinson,  collector  of  customs  of  this  port, 
which  he  states  the  amount  of  revenue  collected  for  the  year  and  gives  other  valnal 
information. 

I  am  indebted  to  Col.  John  L.  Cantwell,  secretary  of  the  Produce  Exchange  a 
Chamber  of  Commerce,  for  his  valuable  assistance  in  the  preparation  of  the  commerc 
statistics  which  are  presented  herewith. 

The  work  Is  in  the  collection  district  of  Wilmington,  N.  C.    The  nearest  ligh 
houses  are  at  Baldhead  Point  and  Oak  Island,  at  the  month  of  the  river.    . 
Very  respectfully,  your  obedient  servant, 

Hbnrt  Bacon, 

A$8i9iant  Engineer 
Captain  W.  H.  Bixbt, 

Corps  of  Engineers,  U.  8,  A. 


TABLE  OF  DISTANCES  AND  DEPTHS  IN  CAPE  FEAR  RIVER  BELOW  WILIONOTON. 

(Distanoe*  ftom  WUmington  to  various  points  in  the  lower  river,  these  distances  being  all  mensai 
from  the  root  of  Market  street  in  Wilmingtsn,  via  the  dredged  channels.  J 


To  opposite— 


Kidder's  Mills 

Dr  mXree 

SUto  Light  No.  16 

Upper  Jetty  (3.  L.  15) 

Lower  Jetty  (S.  L.  12) 

Old  Wharf  on  Big  Island 

Keelslond 

Lillipnt  angle  of  channel  (8.  L.  10) 
Orton  Point  (Old  Light-Honse) . . . . 

Old  Brunswick , 

Midnight  Shoal  Angle  (a  L.  7)  . . 


Mfles. 

1 

0.07 

2.22 

3.11 

4.49 

6.85 

8.68 

0.80 

n.88 

12.88 

14.06 

16.05 

Ferriss's  Wharf 

Head  Snow's  Marsh  (S.  L.  6) 

Federal  Point  via  Five  Fathom  Hole 
Island  Wharf  via  Five  Fathom  Hole 
Price's  Creek  L.  H.  and  S.  L.  No.  A*  . . 

Deep  Water  Point* 

Sonthport* 

Fort  Caswell* 

Baldhead  Point  * 

Bar  via  Woodburv  Channel* 

Bar  via  Old  Ship  Channel* 


Mile 


17.06 

10.37 

10.80 

2L 

22. 

23.  w 

24.32 

25.96 

27.39 

29.46 

29.58 


*If  these  distances  were  measured  around  instead  of  through  the  Snow's  Marsh  Channel  the  dis* 
tances  below  Snow's  Marsh  would  be  increased  by  about  one-ughth  of  a  mile. 

From  bar  to  ship-light  of  Frying  Pan  Shoals  is  23.75  statnte  miles. 

•  DEPTHS. 


Depth  on  bar 

Rise  of  tide 

Actual  draught  on  bar 

Available  draught  on  bar  during  quiet  weather 
Available  draught  on  bar  during  storms 


Occasional. 


FuL 
18.3  to  14.5 


8.8 
17.1 
16.6 
15.0 


6.5 
20.0 
10.6 
18.0 


Usual 
(average). 


14.0 
4.f 

18.5 
18.0 
17.0 


COMMERCIAL  STATISTICS  ABOVE  WILMINGTON  TO  FAYETTEVILLB. 


When  work  commenced  in  1881  the  river  was  badly  obstructed  and  only  navigable 
nine  months  of  the  year,  and  the  navigation  was  owned  by  a  private  corporation.  The 
commerce  is  estimated  to  have  been  then  about  $800,000  per  year.    At  i>reseiit  the  river 
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fairly  well  cleared  of  obstractioos  (logs,  trees,  etc.))  is  oavigable  all  the  year  for 
it-dranght  steamers,  and  for  5-foot  draught  boats  daring  nine  months  of  the  year, 
amers  now  ran  regularly  and  dailv/  The  C(»mmerce  is  now  about  $2,700,000,  and 
th.  Black  Bi^er  commerce  (which  also  goes  over  part  of  ^his  river)  about  $3,500,000 
r  annom.  The  commerce  of  the  Cape  Fear  River  above  Wilmington  is  carried  by 
tamers  and  flats  as  follows :  The  Murohison,  of  about  150  tons  capacity ;  Cape  Fear^ 
0  tons ;  and  the  Hurt^  90  tons.  These  steamers  have  each  two  150-ton  flats,  and 
ere  are  about  thirteen  other  flats  on  the  river  of  about  60  tons  average  capacity, 
le  steam-tugs  Marie,  Pet,  and  Col.  W,  P.  CtaigHlly  and  launches  JVava««a  and  Alberta 

M«  employed  a  part  of  the  year  in  towing. 
The  rates  of  freight  have  been  reduced  about  33  per  cent.,  and  river  insurance  is 

regarded  as  unnecessary ,  except  against  fire. 
The  commerce  has  increased  over  $200,000  per  year  on  an  average  ever  since  work 
tgan  in  1881.  Every  dollar  spent  so  far  upon  the  improvement  has  been  accompanied 
'  the  development  of  about  $26  of  annual  commerce.  In  addition  to  this,  the  former 
lis  are  removed.  There  is  every  indication  that  with  a  never-failing  depth  of  3  feet 
ronghout  the  entire  year  the  commerce  would  gradually  increase  to  $4,000,000  or 
^re  per  year,  including  rafted  goods. 


far  the  Cape  Fear  Biver  above  Wilmington  for  the  if  ear  ending  December  *Sl,  18dd. 


Artiolas. 


on bales.. 

»n-8eed  oil barrels.. 

u  tarpeotine casks.. 

fttnrpwit"»^- .barrels.. 

!....••. ...•>•••-•*•*•••> •• • do... 

do 

fixtures....  •..••-•••-•- •••-*•-••- number.. 

'.••  boshels.. 

Mr... feet.. 

4 oords.. 

■.ties number.. 

looo boxes.. 

Eoods oases.. 

k tbOQsand.. 

oeUanooos  (poultry,  prodnoe,  tttth  meats,  grain,  etc) 


Qnantity. 


ili24rn bags.. 

ar ....barrels.. 

Qo ........boxes.. 

£ar barrels.. 

Isases do — 

>las'icis,  11  I       ■  hognhftndn 

See bags.. 

•bacco ...........•..........•.•>..•.• boxes.. 

aio......  .......••••...•>•... boshels.. 

z0a^ rolls.. 

ce. barrels.. 

^ware boxes.. 

f  coods • oases.. 

iiUaer  material tons.. 

■eeilaneous 


Total 


16.131 

185 

22,1B9 

2.545 

86.462 

14,726 

75 

13.500 

15.858,563 

30.000 

50,000 

1,188 

180 

1.200 


Rate 
per  item. 


41.798 

20,604 
8.451 
1,532 
1, 252 
547 
1,810 
2.378 

28,683 

4.639 

677 

4,181 

2.181 

10.000 


$45.00 

25.00 

17.00 

2.00 

LOO 

1.20 

200.00 

1.25 

*6.00 

2.00 

.35 

10.00 

125.00 

6.00 


Yalae. 


2.50 

5.00 

40.00 

23.00 

16.00 

45.00 

20.00 

10.00 

.70 

5.50 

20.00 

20.00 

125.00 

l&OO 


$726,030.00 

4,625.00 

377,211.00 

5,090.00 

86,462.00 

17,671.20 

15.000.00 

16.  b75. 00^ 

95,151.37 

60. 000. 00 

17.50a00 

11,880.00 

23. 625.  CO 

6, 000.  00 

38,083.70 


104, 405. 00 

104, 079.  (iO 

1:^8, 040.  CO 

35, 236. 00 

20,  032.  <  0 

24. 615.  CO 

3C,3i-'0.(0 

23,  78i».  00 

20,078.10 

25,514.50 

13,  5;0.  OO 

8  i,  620. 00 

272, 625.  OO 

180, 000. 00 

126,225.20 


2.710,357.07 


*  Rate  per  1.000  feet 

rhe  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Charlea 
imphreys.  The  data  for  his  report  was  obtained  from  written  statements  of  the 
lam-boat  companies  and  the  Navassa  Quano  Company ;  from  verbal  statements  of 
.  Li.  De  Bassett  and  B.  B.  Wood. 


COBfMSRCIAI.  STATISTICS  AT  AND  BELOW  WILMINGTON. 

When  the  work  was  begun  in  1829  the  river  navip^ation  was  restricted  to  vessels  of 
7}  feet  draught.    The  river  commerce  of  that  date  is  unknown.    At  present  the  iWet 
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is  ased  by  vessels  of  17  feet  draaeht,  and  its  commerce  is  about  $20,000,000  per  j 
The  late  increase  of  2  feet  in  available  depth  has  produced  marked  effects  in  the 
crease  of  commerce,  as  shown  by  the  following  statistics. 

The  rates  of  freight  have  greatly  decreased  unce  the  improvement  was  begun ;  t 
the  rates  of  insurance  have  decreased  to  such  an  extent  that  while  formerly  th< 
was  a  discrimination  against  Wilmington  and  in  favor  of  other  Sonthem  ports,  n< 
Wilmington  is  put  on  an  equality  with  Charleston  and  Savannah. 

The  foreign  commerce  has  increased  from  $1,500,000  in  1871  to  about  $8,000,000 
1887.    The  development  of  this  port  directly  tends  to  the  development  of  Noi 
Carolina  and  of  such  of  the  Western  States  as  can  reach  Europe  most  quickly  by  t 
existing  and  projected  North  Carolina  railroads,  the  Cape  Fear  River,  and  the  ocea 

STATISTiCd  FOR  THB  TEAR  ENDING  DBCESCBER  31, 1887. 

Tonnage, 


Yesaels. 


8teaiiv«hipt. 

Baiks 

Brigs 

Bohoonera  .. 


Total 


Foreign. 

Domestio. 

1880. 

1887. 

1886. 

1887. 

33.129 

52.403 

7.388 

618 

25.047 

48,613 

7,021 

703 

46.183 

456 

1,750 

48,187 

50,842 

882 

2,266 

43,291 

03,538 

81,384 

96.576 

96,781 

TotoL 


1886. 


79,312 

52,859 

9,138 

48,805 


190, 114 


1857. 


76,1 

48,805 

9.287 

43.804 


178,165 


Note. —The  exporte  for  the  year  1887  largely  exceed  those  of  1886.  while  the  tonnage  shows  a  de- 
crease. This  is  oaased  by  the  larger  nnmber  of  vessels  leaving  with  ballast  or  partiarioada  in  1886, 
the  tonnage  of  which  are  all  alike  reported  above.  The  commerce  is  most  nearly  represented  by  tiie 
exports,  without  regard  to  tonnage. 


1886.    1887. 


Entrances,  foreign . . . . 
Clearances,  foreign . . 
Entrances,  coastwise 
Clearances,  coastwise 
Vessels  documented  . 


163 
168 
223 
185 


Total  receipts  at  cnstom-honse,  1886,  $24,068.01;  1887,  $49,980.21. 

Exports f  foreign  and  domestio. 


▲rtidea. 


Cotton bales.. 

Spirits  torpentine, 

1)bl8....: 

Rosin bbls.. 

Tar do 

Crude  torpentine, 

bbls 

Pitch bbls.. 

Peanuts . .  bnshels. . 

Lumber feet.. 

Shiogles  .number.. 
Miscellaneous 


Total 


Foreign. 


1886. 


100,360 

41.738 

310.444 

8,588 


404 
10,183,000 
2,687,250 


1887. 


127,721 

44,916 

339,200 

10,897 


Domestic. 


1886. 


25.152 

21,046 
29.307 
55,637 


1887. 


35,443 

26.996 
42,135 
57,746 


78, 24,584 

46 1         6.575 

I        79,169        70.873 

12, 065, 187j29, 879, 241 29, 002, 499 
1.687,250  7,039,203   4,039.203 


TotaL 


1886. 


134,512 

•  62.784 

339, 751 

64.225 

24,409 
4,330 
79,563 
39,512,241 
9,266,560 


1887. 


163,164 

71, 912 

881,835 

68,148 

24.662 

6,621 
70, 873 
41, 067, 686 
5.726,453 


Value. 


1886. 


1887. 


5,784,016;  7.668,708 


:5 


1,035,936  1,188,614 
839,7511      881,885 
83,482i        88,580 


31,732. 
6,711 
47,788 
592,684 

46,133 
3,000,000 


82,061 
10.283 
42,634 
610,015 
28,632 
3,000.000 


10.968  193113,054,788 
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Total   tons. 

▼alae. 

1886. 

1887. 

ISSfi. 

1887. 

inff^t^  quantity  aod  VAlne...... 

80,000 

88»000 

$6,000,000 
16,068.193 

$6,600,000 
10,654.738 

»1  export*  and  ImpDzta 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  En^neer  Henry 
&OD.  This  report  was  made  from  a  personal  knowledge  of  the  locality  and  from 
ormation  reoeived  from  Mr.  John  L.  Cantwell,  secretary  Wilmington  Chamber  of 
xnmerce,  and  C.  H.  Bobinson,  collector  of  the  port. 


LETTER  OF  THE  COLLECTOR  OF  CUSTOMS  AT  WILMINGTON,  NORTH  CAROLINA. 

Custom-House,  WiuoNaTON,  N.  C, 

Collector's  Office,  July  6,  1^88. 

Sir  :  The  transactions  at  this  office  for   the  year  ending  Jane  30,  1888,  were  as 
Jovs: 

receipts. 

iport  dnties (44,061. 51 

»nnase 2,793.03 

1  others 3,164.34 

Total 50,018.88 

EXPORTS. 

oaeetic  products  to  foreign  coantries •  |6, 800, 660 


trances : 

Foreign 147 

Coastwise 126 

irances : 

Foreign 126 

Coastwise 73 

Vessels,  documented  (8,4d6  tons) 62 

Eaeporisfor  the  years  ending  June  30, 1887  and  1888. 


Artioba. 


:ton Itelea.. 

its  turpentine casks. . 

in barrels.. 

.' do.... 

ide  taipentine do. . . . 

nber feet.. 

ch  barrels.. 

aglea number: . 


1887. 


Coastwise. 


28,640 

21,606 

23,822 

67,012 

24,202 

20. 205. 891 

4,062 

4,336,003 


Foreign. 


109,601 

44,888 

802,008 

10,852 

20 

13,088,801 

16 

2,102,450 


Total 


183,831 

65.005 

826.815 

67,364 

24,222 

42,244,782 

4,078 

6,430,853 


1888. 


Coastwise. 


47,524 

27,045 

40,652 

51.365 

21,043 

26,868,134 

0.315 

4.006,375 


Foreign. 


121,003 

42,105 

312,652 

8.016 

106 

14, 030, 104 

46 

3, 715, 750 


Total. 


169,427 

70,140 

362,304 

60,281 

21. 151 

40, 308, 238 

0,361 

7. 814. 125 


tem/ent  of  vessels  of  over  100  tons  at  the  port  of  Wilmington  for  the  years  ending  June 

30, 1887  and  1888. 


1887. 

1888. 

Vessels. 

Tons. 

Vessels. 

Tons. 

fcerieaa  ...x ..,..» 

216 
161 

80,333 
82.165 

238 
161 

113,686 
76  310 

reidft 

ratal 

877 

171. 488              ^^  1      'i^M  *^o^ 

\  
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L  II. 
IMPROVEMENT  OF  WACCAMAW  RIVER,  SOUTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  Beferenceto  past  reports. — For  special  description  of  river  see  pages 
84S--851,  Annual  Eeport  for  1880,  and  pages  1056-1058,  Annual  Report 
for  1884.  For  special  history  of  past  work  see  page  1024,  Annual  Re- 
port for  1886. 

(2)  Original  condition. — The  Waccamaw  River,  emptying  into  Winyaw 
Bay  at  G^rgetown,  S.  0.,  has  a  total  length  of  about  214  miles  and  a 
drainage  area  of  1,572  square  miles  of  rich  agricultural  lands. 

When  placed  under  governmental  improvement  in  1880  this  stream 
was  navigable  for  12-foot  draught  boats  at  all  stages  of  water  from 
Georgetown  (Winyaw  Bay)  26  miles  to  Bull  Creek  and  at  high  water 
6  miles  farther  to  Buck's  Lower  Mills;  thence  for  7- foot  draught  boats 
at  high  water  31  miles  farther  to  Conwayborough ;  thence  it  possessed 
an  obstructed  channel  for  3-foot  draught  boats  at  ordinary  winter  water 
109  miles  to  Reeve's  Ferry,  the  present  head  of  steam  navigation ;  thence 
an  obstrupted  channel,  with  3-foot  depth  at  high  water,  for  42  miles  to 
Lake  Waccamaw.  The  commerce  of  this  river  is  estimated  to  have  then 
been  about  $400,000  of  transported  goods  per  year. 

(3)  Plan  of  improvement — The  original  project  of  1880,  as  continued 
to  date,  proposed  to  secure  a  channel  12  feet  deep  at  all  stages  of  water, 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  upward  to  Con- 
wayborough, and  afterwards  a  cleared  channel  to  Lake  Waccamaw.  A 
personal  examination  of  the  river  over  its  entire  length  in  1885  revealed 
the  agricultural  richness  of  the  river  basin,  its  urgent  need  of  better 
water  transportation  facilities,  and  the  worthiness  of  the  improvement. 
During  the  fiscal  year  of  1885  careful  surveys  were  made  to  determine 
the  condition  of  all  shoals  where  jetties  had  been  formerly  constructed 
or  started,  and  also  of  all  shoals  and  sharp  bends  where  improvement 
appeared  specially  desirable.  At  all  places  where  jetties  had  been  com- 
pleted they  appear  to  have  done  good,  as  the  boats  experience  less  trouble 
to-day  in  passing  these  localities;  but  for  the  want  of  adequate  funds 
and  other  reasons  half  of  these  jetties  were  left  un^nished,  and  the  other 
half  were  only  imperfectly  and  hurriedly  finished.  The  present  maps 
are  sufficient  for  the  construction  of  careful  projects  everywhere,  and 
the  required  depth  is  now  easily  obtainable  if  the  necessary  funds  be 
appropriated  therefor. 

The  total  final  cost  of  this  work  was  estimated  in  1885  at  $138,400. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  aod  re-organization  of  working  parties,  damage  to  unfin- 
ished work,  extra  superintendence,  and  deterioration  of  plant)  may  add 
considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1888,  is  $50,400. 

(4)  Results.-^JJi^  to  the  30th  June,  1888,  a  total  of  $49,613.54  has  been 
spent  in  all  upon  this  improvement,  giving  a  thoroughly  cleared  chan- 
nel, with  100  feet  least  width  and  8.8  feet  least  depth  at  high  water  (7 
feet  at  low  water)  as  far  as  Conway,  and  with  45  feet  width  and  3  feet 
depth  for  45  miles  above  Conway. 

In  consequence  of  this  improvement,  4  steam  freight-boats  and  2 
steam  tugs  use  the  lower  river  during  the  entire  year,  and  1  light-draugt 
steamer  uses  the  upper  river  nearly  all  the  year.    The  commerce  of  the 
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iver  is  rapidly  increasing  and  has  already  reached  about  $2,100,000  of 
\      transported  goods  per  year,  showing  that  each  dollar  once  spent  on  this 
I      improTenient  has  been  accompanied  by  a  development  of  about  (34  of 
uunal  commerce. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
I      cember  30, 1887,  are  herewith  appended. 

The  river  is  crossed  above  Reeve's  Ferry  (North  Carolina)  by  three 
couuty  bridges  without  draws.  When  needed  the  draws  will  undoubt- 
edly be  put  in  by  the  county  authorities,  so  that  they  are  not  regarded 
as  serious  obstructions  at  present. 

(5)  Work  of  the  past  year, — The  special  work  of  the  year  is  as  follows  : 
Expenditures,  (4,501.46.  Value  of  United  States  plant,. (240.  One 
hired  steam  bolster  was  in  use  a  portion  of  the  year.  No  work  in  the 
field  was  done  after  September,  18iB7,  because  the  available  funds  were 
DO  longer  sufficient  for  advantageous  use. 

OwiDg  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing: it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
doue  for  advantage  and  economy  by  hired  labor  and  the  purchase  of 
materials  in  open  market.  Between  30th  June  and  30th  September, 
^,  1887,  from  69  miles  of  river  (from  36  to  105  miles  above  its  mouth)  there 
were  removed  248  logs,  66  stumps,  148  large  snags,  6  cords  of  small 
snags,  and  1  large  sunken  flat  from  the  river  channel ;  and  280  trees 
with  roots  (pulled  back),  430  trees  (cut),  and  65  cords  of  brush  from  the 
river  banks  ^  so  as  to  secure  a  clear  channel  below  Conway  and  a  fairly 
clear  channel  of  at  least  40  feet  width  and  from  3  to  5  feet  depth  at  low 
water  over  the  40  miles  above  Conway.  The  jetties  at  Big  Nee^lle's 
Eye  Shoal  and  Oat  Bed  Shoal  were  also  repaired  and  streugtheued. 

Two  water* guage  records  have  been  kept  since  August  1, 1887,  to  de- 
termine the  flow  and  the  high  and  low  water  marks  at  important  points 
of  the  river. 

Minor  surveys  were  made  at  various  points  of  the  river  with  a  view 
to  obtaining  a  map  suitable  for  properly  recording  and  ordering  future 
work. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the  year. 

The  work  of  this  improvement  during  the  year  has  been  very  effi- 
ciently carried  on  under  the  immediate  superintendence  of  Assistant 
Engineer  Reid  Whitford,  whose  report  is  herewith  appended. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  approved  and 
adopted  project,  so  far  as  at  present  to  secure  a  channel  12  feet  deep  at 
mean  low  water,  with  80  feet  bottom  width  from  the  mouth  of  the  river 
np  to  Bucksville,  and  thence  a  channel  10  feet  deep  at  mean  low  water, 
with  80  feet  bottom  width,  to  Conwayborough,  thence  a  thoroughly 
cleared  3foot  navigation  to  Reeve's  Ferry  (!North  Carolina)  through- 
I  out  the  entire  year,  and  thence  a  thoroughly  cleared  natural  channel  to 
f  Lake  Waccamaw,  at  a  total  expense  of  $88,000  in  addition  to  tne  funds 
available  June  30,  1888,  this  amount  to  be  appropriated  in  yearly  in- 
stallments of  as  much  as  $70,000  until  complete.  Smaller  yearly  ap- 
propriations, involving  the  alternate  disorganization  and  re  organization 
of  working  parties,  damage  to  unfinished  work,  extra  superintendence, 
and  deterioration  of  plant,  may  increase  the  cost  of  the  work  by  from 
ll,000to  $4,000  per  appropriation.  Further  improvement  in  accord 
^ith  the  original  project,  so  as  to  secure  a  12  foot  navigation  at  all 
stages  of  water  from  Bucksville  20  miles  to  Conwayborough,  is  not 
recommended  at  present. 
ENaSS- 58 
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After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

This  improvement,  as  regards  order,  cost,  and  method  of  work,  should 
be  carried  on  approximately  as  follows : 

Thirty  thousand  dollars  to  secure  a  cleared  natural  channel  for  steam 
navigation  from  Conway  borough  109  miles  upward  to  Reeve's  Ferry 
(North  Carolina),  by  removing  sunken  logs  and  snags  and  by  cutting 
down  and  pulling  back  from  caving  banks  the  trees  that  would  other- 
wise soon  fall  into  the  river;  clearing  the  whole  distance  roughly  be- 
fore commencing  to  dear  it  thoroughly.  Shoals  on  which  there  is 
less  than  3  feet  at  low  water  should  be  mapped,  sounded,  then  specially 
snagged,  and  finally  dredged  or  jettied  if  necessary. 

Eighteen  thousand  dollars  to  secure  a  12-foot  navigation  at  high 
water  from  the  mouth  of  the  river  upward  to  Bncksville,  and  a  similar 
lOfoot  navigation  thence  upward  to  Conwayborough,  by  dredging  and 
jettying. 

Forty  thousand  dollars  to  secure  a  deepened  navigation  at  all  stages 
of  tide  and  water  of  12  feet  depth  from  the  mouth  to  Bncksville :  10  feet 
depth  thence  to  Conway,  and  3  feet  depth  to  Reeve's  Eerry,  and  to  give 
a  cleared  and  natural  channel  theoce  to  Lake  Waccamaw. 

All  this  work  should,  for  advantage  and  economy,  be  done  by  hired 
labor  and  purchase  of  material  in  open  market. 

This  river  is  in  the  oollection  district  of  Georgetown,  S.  G. 

Money  statement 

July  1,  1887,  amount  available , |5,287.93 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1,  1887 $4,4ia00 

July  1,  1888,  outstanding  liabilities 83.46 

—      4. 501. 46 

July  1,  1888,  balance  available 786.46 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1 889 15, 786. 46 

{Amount  (estimated)  required  for  completion  of  existing  prolect 73, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  ^i  of  river  and 
harbor  aots  of  1(<66  and  1867. 


report  of  mr.  reid  whitford,  assistant  knoikebr. 

United  States  Enoinbbr  Office, 

Georgetown^  8,  C,  May  24,  1888. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  the 
improvement  of  Waccamaw  River,  South  Carolina,  for  the  fiscal  year  of  ld37-'88. 

Work  was  continued  under  the  present  approved  project,  which  contemplates  open- 
ing the  river  to  free  and  safe  navigation  above  Conway,  by  the  removal  of  logs  and 
snags  from  the  channel;  and  leaning  trees  from  the  banks,  so  as  to  give  a  channel  of 
at  least  40  feet  width  and  3  feet  depth  at  low  water,  and  below  Conway,  by  the  removal 
of  similar  obstructions  from  the  banks  and  channel,  so  as  to  give  a  channel  of  80  foet 
bottom  width  and  12  feet  mean  depth  at  mean  low  water,  from  the  mouth  of  the 
river,  41  miles  up  to  Bncksville,  and  thence  a  channel  80  feet  bottom  width  and  10  feet 
depth  at  mean  low  water,  25  miles  further  to  Conway;  and  in  addition,  the  contrac- 
tion of  the  channel  below  Conway,  by  jetties,  where  necessary.  The  growing  com- 
merce on  the  upper  river  demanded  that  the  improvement  be  ext-ended  in  that 
direction  as  rapidly  as  possible,  so  that  the  transportation  which  the  people  in  that 
vicinity  are  very  much  in  need  of  might  be  provided  them.  With  this  in  view,  the 
bulk  of  the  appropriation  was  expended  in  providing  a  good  navigable  3-foot  chan* 
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Del  as  far  above  Conway  as  the  fands  wonld  allow.  To  say  that  this  work  has  been 
prodnctive  of  good  residta  does  not  near  express  the  praise  of  the  steam-boat  men 
and  others  equally  interested.  The  great  increaae  of  commerce  on  this  section  of  the* 
riTer,  reqairins  the  services  of  another  steamer  to  accommodate  the  trade,  goes  fur- 
ther to  prove  tne  truth  of  this  statement  than  anything  that  could  be  expressed  by 
mere  words.  This  new  steamer  is  being  built  by  the  enterprising  firm  of  Burroughs 
&,  Collins,  of  Conway.  She  has  a  steel  hull,  whidh  was  shaped  in  Wilmington, 
Del,  and  shipped  to  Conway  in  sections,  where  the  riveting  df  the  parts  is  being 
done.  This  boat  is  intended  strictly  for  the  Upoer  Waocamaw  trade,  and  as  she  is  to 
have  (ODsiderable  power  to  drive  her  side  wheels,  a  high  rate  of  speed  is  expected. 

The  steamers  can  now  run  safely  at  night  over  the  portion  of  the  river  from  which 
obetmctions  have  been  removed,  where  before  they  could  get  along  even  in  the  day- 
time ooly  with  difficulty,  and  at  times  not  at  all.  It  must,  however,  be  borne  in 
mind  that  the  improved  portion  of  the  river  was  not  left  perfect  and  more  remains  to 
be  done,  and  since  the  necessary  suspension  of  work  for  the  want  of  funds,  other  ob- 
stmctioDS  have  accumulated  and  will  continue  to  accumulate  in  the  channel  by  be- 
ing brought  down  or  dislodged,  and  washed  in  by  freshets.  The  use  of  Mr.  Thomas  W. 
Daggett's  combined  self-propelling  steam  hoister  and  pile-driver  was  continued  by 
agreement.  This  hoister  does  excellent  and  cheap  work,  under  the  efficient  manage- 
ment of  Mr.  Daegett,  and  Mr.  Daggett  never  fails  to  show  sound  judgment  and 
mat  interest  and  energy  in  carrying  on  his  work.  It  is  strongly  recommended  that 
for  these  reasons  the  services  of  Mr.  Daggett's  hoister  be  continued  on  the  works  in 
this  State. 

Since  June  30,  1887,  the  river  was  worked  over,  going  up,  between  points  93  and 
105  miles  above  the  mouth,  with  sufficient  thoroughness  to  permit  the  free  passage  of 
boats,  and  returning  between  points  105  and  36  miles  above  the  mouth,  so  as  in  all 
to  remove  the  follow  ing  obstructions :  248  lo^,  66  stumps,  148  large  snags,  6  cords 
small  snags  and  1  large  sunken  flat,  from  the  river  channel ;  and  280  trees  with  roots, 
430  trees  cut,  and  65  cords  brush,  from  the  river  banks. 

It  was  deemed  advisable  to*  repair  the  breaks  in  the  jetties  at  both  Oat  Bed  and 
Big  Needle  Eye  Shoals,  by  building,  at  right  angles  to  the  current,  solid  walls  made 
Df  horizontally-placed  timber,  flattened  on  the  top  and  bottom  and  bolted  together 
TJih  three-quarter  inch  iron  and  held  in  place  by  piles  driven   in  parallel  rows. 
These  structures  reach  from  the  bottom  to  a  point  3  feet  above  low  water,  and  are 
rotected  from  undermining  by  brush  mattresses  staked  down  along  the  bottom,  on 
.'ither  side.    The  length  or  the  one  completed  at  Oat  Bed  is  140  linear  feet  and  the 
other  at  Big  Needle  Nye  200  feet.    These  shitals  were  carefully  surveyed  and  mapped, 
iht  soundings  being  reduced  to  low  water.    The  low- water  level  is  secured  by  bench- 
marks made  at  both  places  immediately  before  the  work  was  done,  so  that  compara- 
tive soundings  might  be  taken  at  some  future  day  to  determine  the  scouring  effect 
produced  by  the  acceleration  in  the  velocity  of  the  current.    The  water  has  continued 
so  high  since  the  completion  of  this  work  that  there  has  been  no  opportunity  to  make 
these  test  soundings.    It  is  proposed,  however,  to  do  it  as  soon  as  practicable.    It  is 
believed  that  these  Jetties  will  prove  as  permanent  as  any  structure  of  wood  under 
similar  conditions,  that  they  can  be  economically  built,  easily  maintained,  and  will 
answer  all  the  requirements  of  this  river.     Plans  in  detail  of  its  style  were  forwarded 
to  you  from  this  office  with  the  annual  report  for  this  river,  June  30, 1885. 

The  inexpensive  mbber  tubd  measurement  survey,  which  was  made  of  this  river 
last  year  from  Georgetown  to  Conway,  has  been  recently  checked  by  the  remeasure- 
ment,  in  the  same  manner,  of  the  river  from  Georgetown  to  Bull  Creek,  and  maps  re- 
plotted  over  the  whole  length  of  river,  from  Lake  Waccamaw  to  Georgetown.  Two 
wat«r-gauges  have  been  kept  since  the  Ist  of  last  August  to  determine  the  flow  and 
the  high  and  low  water  marks,  at  important  points  of  the  river.  Reports  from  one 
43f  them  are  published  tri- weekly  in  tne  News  and  Courier  at  Charleston  (free  of  ex- 
pense to  the  United  States),  and  is  of  great  benefit  to  steam-boat  men,  in  keeping 
them  informed  as  to  the  depth  of  water  in  the  river,  and  also  to  the  rice  planters 
in  warning  them  of  approaching  freshets. 

All  engineer  property  has  been  properly  cared  for  and  records  completed.  The 
river  was  inspected  from  Georgetown  to  Todd's  Shoal,  and  a  permanent  bench-mark 
established  at  that  point,  and  soundings  taken. 

The  Wilmington,  Chadboum  and  Conway  Railroad  completed  a  railroad  from  Chad- 
bonm,  on  the  Wilmington,  Columbia  and  Augusta  Railroad  to  Conway  during  the 
Tear.  Considerable  freight  is  being  brought  by  it  to  Conway  and  shipped  thence 
by  river  to  coastwise  or  foreign  ports. 

*  Under  the  appropriation  of  $15,000,  approved  August  5,  1886,  about  40  miles  of 
river  above  Conway  (which  was  heretofore  often  nearly,  if  not  quite,  shut  off  from 
trade)  has  been  opened ;  the  river  below  Conway  has  been  cleared  of  obstrnctlons ; 
two  jetties  have  been  repaired;  the  river  has  been  surveyed  from  its  mouth  to  its 
bead  at  Lake  Waccamaw ;  two  water-gauges  have  been  kept ;  records  completed, 
and  property  cared  for.    The  work  has  increased  the  commerce  by  abowt  |4^\,QWi. 
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This  epeaks  for  itself.    Active  operations  ceased  on  September  30, 1887,  owing  to  the 
exhaustion  of  fnuds. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  continued,  and 
that  the  improvement  be  extended  up  the  Waccamaw  as  rapidly  as  may  be  consistent 
with  economy ;  that  no  attempt  be  made  to  thoroughly  clear  any  portion  of  the  river, 
to  the  entire  exclusion  of  work,  on  other  portions;  that  the  river  be  first  cleared  for 
good  steamboat  navigation  as  high  up  as  Pireway  Ferry,  N.  C,  and  then  roughly 
(fbr  pole  boat  navigation)  above  that  point,  work  after  this  to  be  carried  back  and 
forth,  until  a  channel  shall  have  been  thoroughly  cleared  everywhere,  as  far  as  con- 
templated by  the  present  approved  project;  meanwhile,  only  such  work  as  is  recom- 
mended below  Conway,  as  may  be  necessary  to  preserve  the  present  depth  of  chan- 
nel. It  is  also  respectfully  recommended  that  all  shoals  upon  which  there  is  not  a 
channel  40  feet  wide  and  4  feet  deep,  at  dead  low  water,  between  Conway  and  Pire- 
way Ferry,  be  surveyed  and  mapped  ^n  detail. 

It  is  considered  of  great  importance  to  continue  the  work  above  Conway  first,  in 
preference  to  work  elsewhere  on  the  river,  since  the  people  in  that  country  are  dis- 
tressingly in  need  of  transportation  facilities,  and  since  by  furnishing  them  with  an 
open  nver  for  trade  the  commerce  will  be  more  suiely  increased  than  by  any  other 
means  known  at  present. 

It  is  further  recommended  that  some  steps  be  taken  during  the  coming  season  to 
deepen  Todd's  Shoal,  which  is  situated  about  38  miles  above  Conway,  and  which 
proves  a  serious  obstniction  in  the  way  of  steamers  during  low  water,  preventing  them 
from  reaching  Red  Blnif,  one  of  their  most  important  naval-store  landings,  about  2 
miles  above.  As  this  is  the  only  obstruction  that  now  entirely  cutu  off  trade  during 
low  water  from  a  profitable  point,  it  is  all  the  more  strongly  recommended  that  ita 
removal  be  undertaken  at  an  early  day.  It  is  suggested  that  a  system  of  Jetties  at 
right  angles  to  the  current,  located  on  both  sides  of  the  river  at  the  shoal,  ,be  built> 
and  some  dredging  be  done  if  necessary. 

There  is  sent  with  this  report  a  detailed  map  of  this  shoal,  from  which  you  can  form 
estimates,  if  you  desire  to  do  so,  as  to  the  probable  cost  of  its  removal. 

The  statement  of  commercial  statistics,  dated  February  17,  1886,  and  forwarded  to 
your  office  during  that  month,  gives  the  figures  for  the  calendar  year  of  1887,  and  there 
would  be  no  appreciable  difference  for  the  fiscal  year  of  1887-*88. 

Mr.  A.  Z.  Banta,  timekeeper  oX  this  work,  displayed  the  same  efficiency  and  faith- 
fulness in  the  discharge  of  his  duties  as  have  ever  characterized  his  actions  since  hia 
connection  with  your  works  in  this  State.    He  has  my  sincere  thanks. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
A%%\%iant  Engineer, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers f  U,  S,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1880,  the  river  was  navigable  for  12-fodt  draught  boats  up 
26  miles,  and  thence  for  7-foot  draught  boat«  at  high  water  40  miles  more  to  Conway. 
Everywhere  the  river  was  or  more  less  obstructed.  Its  commerce  is  estimated  to  have 
then  been  about  $400,000  per  year,  carried  by  1  steamer,  1  steam-tug,  and  54  schooners. 

At  present  the  low-water  navigation  has  been  carried  up  for  3-feet  draught  boats  ta 
a  point  40  miles  above  Conway.  The  river  has  been  thoroughly  cleared  of  all  danger- 
ous obstructions  to  Conway  and  pretty  thoroughly  cleared  above.  The  commerce  is 
now  estimated  at  about  12,100,000  per  year,  carried  by  4  steamers,  2  tugs,  and  ocean 
schooners.  (No  reliable  number  of  schooners  could  l>e  obtained,  but  it  is  generally 
thought  that  the  number  has  fallen  off,  owing  to  the  difficulty  of  crossing  the  bar  at 
the  entrance  to  Winyaw  Bay.)  An  extra  first-class  side-wheel  steamer  has  been  put 
on  this  river  this  year,  and  all  the  steamers  have  made  more  trips  than  last  year. 
Another  steamer,  of  iron,  is  now  building,  to  run  on  the  upper  Waccamaw,  where  the 
river  has  been  lately  cleared. 

The  rates  of  freight  have  been  greatly  lowered,  and  marine  insurance  below  Con- 
way is  considered  unnessary.  except  against  fire. 

This  river  flows  tbroiigh  an  exceedingly  fertile  country.  A  railroad  has  been  re- 
cently built  from  a  point  on  the  W.  C.  &  A.  R.  R.  to  Conway,  and  has  a  tendency 
rather  to  bring  freight  to  the  river  than  to  carry  it  away.  The  present  rapid  develop- 
ment of  commerce  should  follow  the  expenditure  of  further  appropriations. 
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Bitfer  eamm^rcefor  ike  j/Mr  ending  December  31,  1887. 


Artiol6«. 


Quftntity. 


Rates 
per  item. 


Value. 


Out%oard  fr^ightt. 

Cotton bales.. 

Spirits  of  turpentine barrels.. 

SU>sinan<i  tar do... 

Bough  rice bushels.. 

dean  rice  barrels.. 

Lumber  and  timber feet.. 

Jnwmrd  frtighu, 

General  merchandise,  mainly  return  frdghtt tons. . 

Total 


7.800 

14,628 

89.772 

131. 947 

11.848 

7, 000, 000 


18,750 


$50.  CO 

15.00 

1.50 

1.25 

15.00 

n5.00 


50.00 


$390,009.00 
219. 420. 00 
134,658.00 
164. 033.  75 
177,710.00 
105, 000. 00 


937. 500. 00 


2, 129, 231. 75 


*  Bate  per  thousand  feet.      • 

CoDsiderable  commerce,  oariied  on  by  pole-flats,  rafts,  and  th^  new  railroad  re- 
cently completed  to  Conway,  has  been  omitted  because  no  definite  account  nor  even 
an  approximate  estimate  could  be  obtained.  Shingles,  fresh  lish,  game,  raw  hides, 
tallow,  bees-wax,  and  other  items  do  not  appear  on  this  year's  list  because  no  safe 
estimate  could  be  obtained  as  to  their  amounts  and  values.  The  commerce  upon  this 
river  has  been  decidedly  increased  by  opening  the  river  above  Conway  so  as  to  ad- 
mit of  uninterrupted  steam-boat  navigation. 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Reid 
Whitford.  His  report  was  made  from  personal  knowledge  and  from  information  ob- 
tained from  Mr.  T.  W.  Daggett,  of  Conway,  from  the  Waverly  Itice  Mills  on  the 
Waccamaw,  from  the  Georgetown  Bice  Mills,  and  from  other  merchants  and  shipx>er8 
of  the  neighborhood.     * 


L  xa. 

IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 


HISTORY  OF  OPERATIONS. 

(1)  Reference  to  past  reports, — For  special  description  see  pages  626* 
648,  Anunal  Eeport  for  1879,  and  also  pages  948-958,  Appendix  L 19,  Ex- 
amiuations  and  Surveys,  Annual  Report  for  1888;  for  map  of  river  and 
location  of  obstructions,  see  page  864,  Annual  Keport  of  1883. 

(2)  Original  condition, — The  Yadkin  River,  I^orth  Carolina  (the  upper 
end  of  the  Great  Pee  Dee  River),  has  a  total  length  of  about  215  miles, 
and  a  drainage  area  of  4,320  square  miles.  Its  middle  third,  extending 
^m  the  railroad  bridge  near  Salisbury  64J  miles  upward  to  the  foot  of 
Bean  Shoal,  is  the  only  portion  so  far  under  improvement  by  the  Gen- 
eral Government. 

TVbeu  placed  under  governmental  improvement  in  1880,  this  portion  of 
the  Yadkin  River  had  a  slope  of  2  feet  to  the  mile;  had  its  navigation 
<x)mpletely  obstructed  by  rock-ledges,  fish  and  mill  dams,  and  numerous 
8hoal8,  and  had  as  little  as  1  foot  maximum  depth  at  ordinary  low  water 
CD  some  of  its  shoals  and  ledges.    Its  river  commerce  was  nothing. 

(.3)  Plan  of  improvement, — ^The  original  project  of  1879  proposed  to 
geeure  a  2.5  to  3  foot  steam-boat  navigation  dunng  the  entire  year  over 
the  C4i  miles  above  the  Salisbury  Railroad  Bridge.  The  total  final  cost 
of  theVork  necessary  to  secure  the  desired  depth  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year)  was  estimated  in  188T  at 
$400,000.    A  persona)  examination  of  the  river  over  the  32  mWes  a\iO\^ 
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the  Salisbury  Eailroad  Bridge,  iu  1886-'87,  showed  the  agricultural  rich- 
ness of  the  river  basin  and  its  urgent  need  for  transportation  facilities. 
The, aggregate  amount  appropriated  for  this  project  up  to  June  30^ 
1888,  is  $87,000. 

(4)  Results.— TJp  to  June  30, 1888,  a  total  of  $84,967.92  has  been  spent 
in  all  upon  this  improvement  in  securing  a  good  channel  for  flat  boats 
(and  only  an  indifierent  channel  for  steam-boats)  of  40  to  70  feet  wide, 
and  from  2  to  2^  feet  depth  during  mean  winter  stages  of  water  (eight 
months  of  the  year)  from  the  Salisbury  Bailroad  Bridge  28  miles  upward 
to  above  Hartley's  Mill. 

No  river  commerce  has  yet  been  created,  and  none  is  expected  until 
the  improvement  reaches  7  miles  farther,  to  Bailey's  Ferry,  35  miles 
above  the  Salisbury  Railroad  Bridge. 

The  nslvigation  of  the  river  within  these  64  miles  is  not  obstructed  by 
bridges  without  draws. 

(5)  Work  of  past  year. — The  special  work  of  the  year  is  as  follows: 
Expenditures,  $7,692.02;  value  of  United  States  plant,  $5,390.  Two 
United  States  steamhoisters  and  necessary  boats  were  in  use  during  a 
portion  of  the  year.  Ko  work  in  the  field  was  done  from  Novemt^r, 
1887,  to  May,  1888,  on  account  of  high  water  and  cold  weather. 

Owing  to  its  varied  nature,  and  the  difficulty  of  properly  specifying 
it  beforehand  and  measuring  it  up  afterwards,  the  work  was  allowably 
carried  on  for  advantage  and  economy  by  hired  labor  and  the  purchase 
of  materials  in  open  market. 

During  the  year  firom  June  30  to  November  10, 1887,  and  May  14  to 
June  30, 1888,  work  was  carried  on  at  Peeble's  Mill,*Peeble's  Islaud,  and 
at  Hartley's  Mill  (26  to  28  miles  above  the  Salisbury  Eailroad  Bridge)^ 
and  510  cubic  yards  of  rock  and  gravel  were  removed  from  the  river 
channel,  and  1,321  cubic  yards  of  rock,  95  cords  of  brush,  and  4^  cords 
of  logs  were  built  into  2,489  linear  feet  of  dike  and  training  wall,  so  as 
toileave  a  clear  channel  at  least  60  feet  in  width  and  2  feet  depth  at  mean 
winter  water  at  these  places. 

A  water-guage  record  was  kept  during  the  year. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the, year. 

The  work  of  this  improvment  during  the  year  has  been  well  and  vigor- 
ously carried  forward  under  the  immediate  supervision  of  Overseer  and 
Acting  Superintendent  Frank  Brown,  whose  report  is  herewith  ap- 
pended. 

(6)  Beeommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  existing  projects  only 
so  far  as  to  secure  a  cleared  channel- way  of  60  feet  clear  width  and  2.5 
to  3  feet  clear  depth  at  average  winter  water  (eight  months  of  the  year) 
from  the  railroad  landing  close  to  and  just  below  the  Salisbury  Bailroad 
Bridge  35  miles  up  to  Bailey's  Ferry,  at  an  expense  of  $20,000  in  addi- 
tion to  the  funds  on  hand  on  June  30, 1888,  this  amount  to  be  appro- 
priated at  once  in  a  single  sum.  Smaller  appropriations  will  involve 
the  alternate  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  deterioration  of  plant,  and  extra  superin- 
tendence and  care  of  property,  and  may  increase  the  cost  from  $2,000 
to  $6,000  per  year.  Further  improvement  so  as  to  extend  this  naviga- 
tion over  the  remaining  30  miles  is  not  recommended  until  the  develop- 
ment of  a  reasonable  commerce  on  the  lower  35  miles  shall  show  the 
worthiness  of  further  improvement. 

This  recommended  improvement,  once  thoroughly  finished,  should  be 
comparatively  permanent. 
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This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
be  carried  on  approximately  as  follows : 

Twenty  thousand  dollars  to  secure  a  channel-way  of  60  feet  clear 
width  and  2  feet  clear  depth  at  average  winter  water  from  the  landing 
just  below  Salisbury  Bailroad  Bridge  35  miles  upward  to  Bailey's  Ferry, 
by  blasting,  dredging,  jettying,  diking,  snagging,  and  bank-trimming, 
deepening  this  latter  to  from  2.5  to  3  feet. 

All  this  work  should,  for  advantage  anid  economy,  be  done  by  hired 
labor  and  purchase  of  materials  in  open  market. 

This  river  is  in  the  fifth  colleotiou  district  of  North  Carolina. 

Money  statement 

Joly  1, 1887,  amonnt  available $9,734.10 

July  1, 1888,  amoont  expended  daring  fiscal  year,  ezclnsiye  of 

liabiUtiee  oatstanding  July  1,  1887 $6,924.95 

Joly  1, 1888,  outstanding  liabilities 767.07 

7,692,0a 

July  1. 1888, balance  available -2,042.08 

Amount  appropriated  by  aot  of  Angnst  11,1888 10,000.00 

Amonn t  available  for  fiscal  year  ending  Jane  30, 1889 12, 042. 08 


{Amoant  (estimated)  required  for  completion  of  existing  project 303, 006. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    20, 000. 00 
Submitted  in  compliflince  with  requirements  of  sections  2  of  river  a^d 
harbor  acts  of  1866  and  1867. 
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rkport  of  mr.  frank  brown,  oversssr. 

Untfed  States  Engineer  Office, 

Fork  Church,  N,  C,  June  30,  1888. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the 
Yadkin  River  for  the  year  ending  June  30, 1888. 

All  work  has  been  carried  on  in  accordance  with  instructions  from  your  office.    As 

far  as  I  have  been  able  to  determine,  I  find  that  the  wing-dams  and  training-walls 

bave  hoA  the  desired  results ;  especially  has  this  been  the  case  at  the  various  mill- 

daiDs.    At  these  places  the  slopes  have  been  lengthened  and  the  water  let  down 

gradually,  sufficient  to  give  a  fair  channel,  and  yet  not  only  not  decrease  the  head  of 

water  at  these  n^ills  at  low-water  staee,  but  really  to  increase  it.    Upon  this  point 

the  mill  owners  have  expressed  themselves  as  being  entirely  satisfied.    I  have,  how- 

«Ter,  had  a  complaint  made  by  Messrs.  Crotts  &,  Hege  (proprietors  of  the  old  Peebles 

Mill),  who  claim  that  one  of  our  traiuiuff- walls  has  thrown  sand  in  the  tail-race. 

BomidiDgs  will  show  how  true  this  is.    It  is  my  opinion  that  they  have  more  water 

Qow  than  when  work  beffan  at  that  place. 

No  gravel  or  sand  has  oeen  removed  by  dredging,  but  all  that  has  been  removed 
luM  bMn  done  by  action  of  the  water  upon  sand-bars  after  the  construction  of  the 
l^ies  and  training-walls. 

The  plant  was  moved  into  winter  quarters  about  the  17th  of  November,  1887,  at 
Fnlton  Ferry,  at  which  point  a  small  store-house  was  bailt  and  the  heavier  of  mov- 
able articles  placed  therein. 

The  plant  being  in  a  fair  condition,  no  repairs  were  made  except  re-caulking  deck 
Mams  of  the  hoisters.    Preliminary  preparations  for  work  began  about  the  25th  of 
April.    On  May  9  the  plant  was  removed  from  winter  quarters  to  Hartley's  Mill  and 
work  began  where  left  off  in  November. 
The  following  is  the  work  done  for  the  fiscal  year  closing  June  30, 1888,  to  wit: 

Cubic  yards  of  stone  quarried  and  brought  from  borrow  pit 963 

Cnbio  yards  of  stone  excavated  and  taken  from  channel £10 

Cnbic  yards  of  stone  built  into  dikes  and  training- walls it*  tl 

Coidsof  brush  built  into  dikes  and  training-walls 95 
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Linear  feet  of  drilling 1,429.5 

Blasts  of  dynamite  fired 720 

Pounds  of  dynamite  nsed 1,056 

Linear  feet  of  dikes  and  training- walls 2,489 

For  commercial  statistics  you  are  respectfully  referred  to  report  heretofore  sent  in 
for  calendar  year  1887. 

Very  respectfully,  your  obedient  servant, 

Frank  Brown, 
Overseer  and  Acting  Superintendeiit 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1880  there  was  no  navigable  channel,  on  accoant  of  ob 
structing  shoals,  rock  ledges,  and  mill-dams,  and  consequently  no  commerce. 

At  present  an  indifi'erent  channel  of  from  40  to  70  feet  width  and  2^  feet  depth 
during  the  flush- water  season  has  been  secured  from  the  North  Carolina  Railroad 
Bridge,  near  Salisbury,  up  2ti  miles.  There  is  no  navigable  channel  at  low  water. 
No  commerce  can  be  expected  until  the  improvement  is  extended  7  miles  farther. 
Then  a  small  boat  may  be  placed  on  35  miles  of  the  liver. 

The  river  flows  through  a  fertile  country,  mainly  without  railroad  facilities.  Were 
the  river  open  to  free  and  safe  navigation  all  the  year,  a  commerce  of  from  $500,000 
to  $1,500,000  would  soon  be  developed,  but  such,  an  improved  navigation,  costing 
about  $600,000  for  construction  and  $25,000  per  year  for  maintenance,  is  not  contem- 
plated at  present.  The  restricted  flush-water  navigation  sought  by  the  present 
project  may  furnish  an  annual  commerce  of  $500,000  per  year  in  a  few  years  after 
the  improvement  is  finished. 

The  products  of  the  neighborhood  for  the  year  ending  December  31,  1887,  are  esti- 
mated roughly  as  follows: 


Articles. 


Indian  corn bushels. 

"Wheat   do  .. 

Rye do... 

Oau do... 

Tobacco pounds. 

Cotton bales. 


Total. 


Qaantity. 


365,500 

112, 150 

5,500 

65.000 

400.000 

2,500 


Sate  per 
item. 


$0.50 
.80 
.75 
.30 
.08 

40.00 


Value. 


1182,750 

89.720 

4.125 

16,500 

32,000 

100,000 


425,005 


The  above  products  were  principally  hauled  in  wagons  many  miles  to  the  railroad| 
and  they  would  probably  have  found  their  way  to  market  down  the  river  were  it  in  a 
navigable  condition,  saving  much  expense  to  the  farmers  in  the  transportation. 

The  above  statistics  are  based  mainly  upon  the  report  of  Overseer  Frank  Brown. 
His  leport  was  made  from  a  personal  Knowledge  of  the  district. 


L  13. 
IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 


(1)  Reference  to  past  reports, — For  special  description  of  river,  Bee 
pages  753-755,  Annual  Report  for  1873 ;  also  pages  845-847,  Annual 
Report  for  1880,  and  pages  723-726,  Annual  Report  for  1879.  For  spe- 
cial history  of  past  work,  see  page  1019,  Annual  Report  of  1886. 

(2)  Original  condition, — The  Great  Pee  Dee  River,  emptying  into 
Wmyaw  Bay  at  Georgetown,  S.  C,  has  (including  its  upper  portion, 
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called  the  Yadkin)  a  total  length  of  about  465  miles  aud  a  drainage  area 
of  1  ,3^  square  miles,  of  which  9,642  square  miles  lie  above  the  mouths 
of  the  Black,  Ljnche's,  and  Little  Pee  Dee,  its  main  tributaries.  At 
Cheraw,  at  a  stage  of  0.5  foot  above  low  water,  its  discharge  is  about 
7,000  cubic  feet  per  second. 

When  placed  under  governmental  improvement,  in  1880,  this  stream 
was  dangerously  obstructed  with  snags  and  logs  everywhere.  Other- 
wise it  was  easily  reached  at  a  point  37  miles  above  its  mouth  by  9-foot 
draught  boats  coming  from  the  ocean  through  the  Waccemaw  aud  Bull 
Creek ;  thence  it  was  navigable  for  the  same  boats  at  all  stages  24  miles 
farther,  to  Smith's  Mills ;  and  thence  for  3.5  foot  draught  boats,  at  low 
water,  64  miles  farther,  from  Smith's  Mills  to  Little  Bluff;  or,  at  high 
water,  110  miles  farther,  from  Smith's  Mills  to  Cheraw,  the  present  head 
of  Hteam  navigatiou,  171  miles  above  Georgetown.  The  commerce  of 
the  river  is  estimated  to  have  then  been  (400,000  of  goods  transported 
per  year. 

(3)  Plan  of  improvement. — The  original  project  of  1880,  as  continued 
to  date,  proposed  to  secure  a  thoroughly-cleared  9- foot  navigation  to 
Smith's  Mills,  and  a  3.5-foot  navigation  to  Cheraw  at  all  stages  of  water. 
A  personal  inspection  of  the  entire  river  in  1884r-'85  revealed  the  agri- 
cultural richness  of  the  river  basin,  its  urgent  need  of  better  transpor- 
tation facilities,  and  the  worthiness  of  the  improvement. 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $117,000. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  un- 
finished work,  extra  superintendence,  and  deterioration  of  plant)  may 
add  considerably  to  the  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1^36,  is  $47,000. 

(4)  Results.— Up  to  June  30, 1888,  a  total  of  $46,031.69  has  been  ex- 
pended in  all  upon  this  improvement,  giving  at  all  ordinary  stages  of 
water  a  well-cleared  9-foot  navigation  61  miles  upwards  to  Smith's 
Mills;  and  a  fairly  cleared  3.5foot  navigation  at  low  water  50  miles 
brther  to  the  railroad  station  at  Pee  Dee,  or  at  high  water  110  miles 
farther  from  Smith's  Mills  to  Cheraw. 

In  consequence  of  this  improvement  four  steamers  make  regular 
trips  over  the  lower  river  during  the  entire  year,  and  over  the  upper 
river  during  nine  months  of  the  year.  The  commerce  of  the  river  is 
rapidly  increasing,  and  has  already  reached  $2,500,000  of  transported 
goods  per  year,  showing  that  each  dollar  once  spent  on  this  improve- 
ment has  been  accompanied  by  the  development  of  about  $45  of  annual 
commerce. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1887,  are  herewith  appended. 

The  navigation  of  the  river  is  obstructed  as  follows  (see  special  re- 
port dated  December  18, 1886) : 

About  125  miles  above  GeorgetowD  this  river  is  crossed  by  the  Wilmington,  Co- 
lambia  and  Augusta  Railroad,  ou  a  bridge  provided  with  a  draw-span  of  suitable 
^idth,  but  projecting  iron-work  on  the  piers,  swift  cross-currents  in  the  river,  and 
an  improperly  arranged  piling-fender  combine  to  subject  passing  vessels  to  injury. 

Several  miles  above  the  railroad  bridge  the  river  is  crossed  by  the  toll-bridge  of  the 
Society  Hill  Bridge  Company  on  a  through  bridge  provided  with  a  draw-span  of 
proper  width,  but  swift  and  cross  currents  and  the  absence  of  suitable  fenders  com- 
oine  to  subject  passing  vessels  to  injury  by  the  bridge  piers. 

^^  is  recommended  that  the  owners  of  both  these  i>ndges  be  required  to  provide 
J^'^JIg  and  suitable  fenders  at  both  ends  of  these  draw-openings,  these  fenders  ex- 
tending 100  feet  above  and  below  the  bridge,  and  rising  above  ordinary  high  water 
«>  witbin  about  a  foot  of  the  draw-span's  lower  chord. 
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(5)  Work  of  the  past  year. — The  special  work  of  the  year  is  as  follows : 
Expenditures,  $8,673.58 ;  value  of  United  States  plant,  $1,610.  Two 
United  States  hoisters  and  two  hired  holsters  were  used  during  a  por- 
tion of  the  year.  Ko  work  in  the  field  was  done  after  May,  1888, 
because  the  available  funds  were  no  longer  sufficient  for  advantageous 
use. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  speci- 
fying it  beforehand  and  inspecting  it  afterward,  the  work  was  allowably 
done  (for  advantage  and  economy)  by  hired  labor  and  the  purchase  of 
materials  in  open  market. 

Between  June  30, 1887,  and  August  1, 1887,  and  between  Ifovember 
1,  1887,  and  May  3, 1888,  and  from  the  mouth  of  the  river  to  Cheraw, 
there  was  removed  493  logs,  60  stumps,  64  large  snags,  7^  cords  small 
snags,  and  17  trees  from  the  river  channel ;  and  1,600  undermined  or 
leaning  trees,  and  6  cords  of  brush  from  the  river  banks^  so  as  to 
tolerably  well  clear  the  whole  river  to  125  feet  width  and  9  feet  depth 
at  low  water  below  Smith's  Mills,  and  to  80  feet  width  and  3.5  feet 
depth  above  Smith's  Mills.  The  work  was  several  times  interfered 
with  by  freshets  of  unusual  height.  An  inexpensive  survey  of  the 
whole  river  was  made  for  the  purpose  of  obtaining  a  map  suitable  for 
properly  ordering  and  recording  future  work. 

Since  August  1, 1887,  seven  fixed  water-gauges  have  been  kept  for 
the  purpose  of  determining  the  flow  of  the  high  and  low-water  mark 
at  important  points  of  the  river  basin. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the  year. 

The  work  of  this  improvement  during  the  year  has  been  very 
efficiently  carried  on  under  the  immediate  supervision  of  Assistant 
Engineer  Reid  Whitford,  whose  report  is  here  appended. 

(6)  Becommendationa  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  approved 
and  adopted  project,  so  as  to  secure  a  thoroughly  cleared  9-foot  navi- 
gation to  Smith's  Mills,  and  thence  a  3.5-foot  navigation  to  Gheraw  at 
all  stages  of  water,  at  a  total  expense  of  $70,000  in  addition  to  the 
funds  available  June  30, 1888,  this  amount  to  be  appi:ppriated  in  yearly 
installments  of  as  much  as  $60,000  until  complete.  Smaller  yearly 
appropriations  will  increase  the  cost  of  the  work  from  $2,000  to  $3,000 
per  appropriation. 

Further  improvement,  so  as  to  extend  the  navigation  above  Gheraw, 
is  not  recommended  for  the  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $5,000  per  year  to  properly  maintain  the  improved 
channel. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
be  carried  on  approximately  as  follows : 

The  entire  length  of  river  should  be  examined  and  improved  uniformly 
each  year.  During  the  low  water  stage  the  most  troublesome  sunken 
logs  and  snags  should  be  removed  from  the  channel.  During  the  high- 
water  stage  the  most  troublesome  leaning  trees  should  be  cut  down 
and  pulled  back  from  the  banks,  as  also  such  trees  on  caving  banks  as 
appear  liable  to  fall  into  the  river  channel  during  the  following  year. 

All  this  work  should,  for  advantage  and  economy,  be  done  by  hired 
labor  and  purchase  of  materials  in  open  market. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 
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Money  statenietit 

'-ily  1,  1887,  amount  available .     $9,641.89 

Qy  1,  1868,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887 : |8,562.49 

^y  1, 1868,  outstanding  liabilities 111.09 

8,  «73. 58 

ly  1,1888,  balance  available 968.31 

jiount  appropriated  by  act  of  August  11,  1888 - 20,000.00 

inoaDt  Available  for  fiscal  year  ending  June  30,  1^89 20, 9&S.  31 

Amoant  (estimated)  required  for  completion  of  existing  project 50, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890    50, 000.  OO 

I  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[    harbor  acts  of  1866  and  1867. ' 

report  of  mr.  seid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  May  26,  1888. 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  upon  the 
iiDprovement  of  the  Great  Pee  Dee  River,  South  Carolina,  during  the  fiscal  year  of 
C-'63. 

Joder  the  kpproved  project  the  work  of  snagging  and  clearing  banks  was  carried 

»  as  to  furnish  an  unobstructed  channel  125  feet  wide  and  9  feet  deep  at  low-  water 

Dw  Smith'a  Mills,  and  an  unobstructed  channel  80  feet  wide  and  3.5  feet  deep  at 

-frater  above  that  place  to  Cheraw,  the  present  head  of  navigation. 

VoTk  Was  temporarily  suspended  between  Augnst  and  November,  so  that  the  em- 

»j6s  might  escape  the  dangers  of  malarial  sickness,  which  is  often  fatal,  especially 

fiD^  this  period,  on  the  South  Carolina  rivers.    Operations  were  frequently  delayed 

fir^heta  of  unusual  height  and  long  duration. 

'here  were  employed  during  the  summer  of  1887  a  bolster  hired  from  Messrs.  Skin- 
r  &  Ferris,  and  the  smaller  bolster.  Great  Peedee  jVo.  1,  owned  by  the  United 
ites ;  and  during  the  fall,  winter,  and  spring,  there  were  also  used  Mr.  Thomas  W. 
Daggett's  hoister,  and  the  larger  bolster  owned  by  the  United  States — the  Congaree 
}io.  1.  Mr.  Daggett's  hoister  ceased  work  on  January  17,  1888,  owing  to  the  ex- 
ikaustion  of  funds,  and  the  others  on  February  19  and  ^,  and  May  3,  1^,  owing  to 
exhaustion  of  funds. 

During  the  year  the  river  was  worked  over  roughly  by  these  machines  as  follows : 
Between  mouth  of  river  and  Smith's  Mill's,  six  times — going  and  returning,  twice  by 
United  States  bolster  No.  1  and  twice  by  United  States' noister  Congaree  No.  1 ;  twice 
between  Smith's  Mills  and  Peedee  Bridge,  once  by  United  States'  hoister^rraat  Peedee 
So,  1,  and  once  by  Skinner  &  Perris'  hoister;  twice  between  Smith's  Mills  and  Chef  aw, 
by  Skinner  Sl  Ferris'  hoister,  going  and  returning.  Thev  all  removed  a  total  of  493 
logBy  13  large  trees,  60  stnmps,  64  large  snags,  and  7^  cords  small  snags  from  the  river 
el^nel ;  and  a  total  of  1,690  trees  and  6  cords  brush  from  the  river  banks.  Of  the 
channel  obstructions.  Skinner  A  Ferris'  hoister  removed  205  logs,  44  stumps,  20  large 


120  with  roots;  Great  Peedee  No.  1,  97  trees,  cut;  Congaree  ifo.  1,  844  trees,  cut. 

Though  the  river  has  doubtless  oeen  greatly  benefited  by  the  removal  of  the  above 
obstructions,  still  there  is  very  much  of  the  same  character  of  work  left  to  be  done. 

An  inexpensive  rubber  tube  measurement  survey  was  made  of  the  river  from 
Georgetown  to  Cheraw,  and  recently  this  survey  was  checks  by  remeasuring  the 
lower  portion  of  the  river.  The  river  was  inspected  in  April.  1888,  fh>m  Vauhannah 
Landing  to  Cashway  Ferry  ;  all  property  was  cared  for  and  minor  repairs  made  to 

?lant ;  7  water-gauges  were  kept  on  the  river  and  tributaries  since  August  1,  1887, 
yr  the  purpose  of  determining  the  flow  and  the  high  and  low  water-mark  at  impor- 
tant points  of  the  river  basin.  As  long  as  these  waterguage  observations  continue 
their  reports  are  now  published  in  the  Charleston  "News  and  Courier  "  free  of  ex- 
pense to  the  United  States,  and  proves  to  be  of  g^eat  advantage  to  steam-boat  lines 
(who  can  thus  know  daily,  from  the  height  of  water  on  gauges,  just  what  loaded 
draught  they  can  safely  carry  to  any  point  on  the  nver)  and  also  to  the  rice  planter* 
(who  are  thus  warned  in  time,  of  the  approach  of  freshets  whi(  h  might  either  de- 
stroy or  damage  their  growing  crops). 

Tonr  attention  is  again  called  to  the  fact  that  the  steamers  have  run  regularly  and 
without  a  single  accident  during  the  year.    This  alone  speaks  well  for  tlie  im^ton^ 
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tnent,  wben  it  is  remembered  that  prior  to  work  by  the  General  GoyemmeDt,  iti 
no  rare  occurrence  for  a  steamer  to  be  snagged  and  sunk,  to  the  great  expense  to  u 
owners,  aud  perplexing  delays  of  the  shippers.    On  the  lower  50  miles  of  the  mi 
a  new  line  of  steamers  has  been  added,  and  according  to  report  is  being  ran  qa 
profitably. 

Tho  mills  have  run  steadily  during  the  year,  and  activity  has  been  shown  int 
production  and  shipment  of  naval  stores. 

It  has  been  noticed  that  at  Smith's  Mills,  the  sawdust  and  refuse  matter,  shinglo 
bark,  etc.,  are  allowed  to  be  washed  into  the  river  and  con veved down-stream.  Tb 
undoubtedly  will  damage  tho  navigation.  The  mill-owners  have  several  times  \m 
notified  to  deposit  this  refuse  elsewhere. 

Probably  the  shortage  of  the  cotton  crop  during  the  past  year,  caused  by  udosq 
floods  in  the.Upper  Pedee  country,  prevents  much,  if  any,  increase  in  the  commer 
of  the  river  over  last  year. 

RECOMMENDATIONS  FOR  NEXT  YEARNS  WORK. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  carried  od,  ai 
that  obstructions  be  removed  by  working  back  and  forth  over  the  whole  length 
the  river  until  a  channel  of  the  desired  width  and  depth  shall  have  been  secure 
the  main  work  of  snagging  being  done  during  the  low-water  periods  and  the  mai 
work  of  clearing  banks  being  done  when  the  water  is  too  hiffh  for  snagging  to  at 
vantage.    The  most  troublesome  obstacles,  which  prevent  safe  and  easy  navigatioL, 
should  be  first  taken  ou  t.    It  is  further  recommended  that  during  the  low- water  period 
of  tho  coming  autumn  detailed  surveys  should  be  made  at  all  the  shoals  below  Smith's 
Mills  upon  which  there  is  not  9  feet  depth  and  125  feet  width  of  channel  at  dead  low 
water,  and  that  the  same  be  done  above  that  place  where  there  is  not  3.5  feet  depth 
and  80  feet  width  at  the  same  stage  of  water.    After  maps  of  these  places  have  been 
furnished  plans  and  projects  can  he  made  looking  to  their  deepening.    The  boats  run- 
ning on  the  river  desire  very  much  that  snch  places  should  be  deepened.    It  is  further 
recommended  that  Mr.  D.  R.  Smith,  Smith's  Mills  post-office,  S.  C,  be  again  requested 
to  so  dispose  of  sawdust  and  refuse  stufif  from  his  mill  as  to  prevent  it  ^ettins  in  the 
river.    It  is  evident  that  anything  which  damages  the  Great  Pedee  River  bmow  his 
mill  roust  of  necessity  injure  the  ousiness  at  that  place  and  lessen  the  value  of  his 
property,  which  depends  entirely  upon  the  river  for  means  of  transportation. 

It  is  also  recommended  that  the  bolster  now  owned  by  Skinner  &  Ferris,  aud  which 
has  been  used  on  the  river  by  agreement  for  several  years  past,  be  purchased  from 
them  and  put  in  thorough  order.  It  is  firmly  believed  that  it  would  be  decidedly 
more  advantageous  and  economical  for  the  Government  to  do  this  than  to  continue 
hiring.  > 

COMMERCIAL  STATISTICS. 

For  information  concerning  this  subject  you  are  respectfully  referred  to  the  state- 
ment  of  commerce  forwarded  to  your  office  ou  March  29,  1888.  While  this  statement 
is  for  the  calendar  year  of  1887,  still  there  can  be  very  little,  if  any,  difference  between 
it  and  that  for  the  fiscal  year  of  1687-'88. 

I  am  greatly  indebted  to  Mr.  E.  C.  Easterling  and  Mr.  A.  Z.  Banta,  time-keepers, 
and  to  Mr.  H.  F.  Price,  surveyor,  for  the  faithful  performance  of  their  duties,  and 
they  are  recommended  wherever  their  services  may  be  needed.  Mr.  William  Alden 
James,  clerk,  too,  has  my  thanks  for  his  intelligent  and  valuable  aid  in  my  efifbrta  to 
eee  that  plans  were  carried  out  as  ordered.  Mr.  James  is  recommended  as  a  hard- 
working, sober,  faithful  man  wherever  his  services  may  be  needed, 
very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
A88i8tant  Engineer, 

Capt.  W.  H.  BiXBt, 

Corps  of  EngineerSy  U.  S,  J. 


COMMERCIAL  STATISTICS. 


Vheu  work  commenced  in  1880  the  river  was  navigable  at  low  water  for  8-feet 
lught  steamers  37  miles  and  at  high  water  3.5-feet  draught  steamers  171  miles  to 


When 
■drai 

Cberaw.  The  river  was  then  dangerously  obstructed,  however,  by  snags,  and  acci- 
dents to  the  steamers  were  of  common  occurrence.  The  commerce  is  estimated  to 
have  then  been  about  $4(Ki,000  per  year. 
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» present  boats  ran  as  before,  bat  without  danger.  Four  steamers  and  many  pole 
6  nm  to  Cberaw  and  ocean  sebooners  go  to  Smith's  Mills.  The  commerce  is  novr 
Dated  at  about  $2,500,000  per  year.  One  steamer  was  added  by  a  new  company 
Jig  the  year.  The  definite  number  of  sailing  vessels  employed  in  trade  ot  tbis- 
tr,  daring  the  year,  could  not  be  obtained, 
berates  of  insurance  are  now  very  low, since  accidents  rarely, if  ever,  happen  to 

^  steamers.    The  rates  of  freight  from  Cberaw  have  been  reduced  from  25  to  60  per 
ceot  by  the  improvement  of  the  river. 

[1)6  country  in  the  neighborhood  of  the  river  is  steadily  developing  under  rbe  iu- 

ence  of  better  transportation  facilities.    II  is  estimated  that  prospective  benefits  to 

amerce  will  be  in  proportion  to  those  of  the  past. 

iiforts  to  obtain  from  the  steam-boat  companies  full  statistics  of  the  river  com- 

^e  have  been  unsuccessful.     The  commerce  for  the  year  ending  Decembei*  31,. 

37,  is  estimated  as  follows : 


Artiolefl. 


J>(nffnwird  frtighu. 

iMoa bales. 

■iiits  tarpeatine bsrrels. 

MlBUid  Ur do... 

.bashels. 


Tod  timber sticks, 

lumber,  eypreas i feet. 

Shinglee nximber. 


Total. 


XTpward  frtighu. 
and  geB»al  merchandise tons. 


Total 


Qnantity. 


20.000 

8,000 

50,000 

100,000 

8,000 

2.000,000 

4, 000,  UOO 


15,000 


Rate 
per  item. 


$50.00 

18.00 

1.50 

1.25 

5.00 

•15,00 

*5,00 


Value. 


$1, 000  OOO 
128,  OOO 
75,000 
125,000 
40.000 
80.000 
20,000 


1,418,000 


1,200,000- 


2,618,000 


*Per  1,000  feet. 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Reid 
Whitford.  His  report  was  made  from  personal  knowledge  and  from  conversations- 
with  the  principal  merchants  and  shippers  of  the  neighbornood. 


L  24. 
IMPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

• 

(1)  Reference  to  past  reports, — For  special  description  of  harbor,  see 
pages  1036-1037,  Annual  Report  for  1881 ;  for  special  hist4>ry  of  past 
vork,  see  page  1029,  Annual  Report  for  1886 ;  for  map  of  harbor,  see 
page  1076,  Annual  Report  for  1887. 

(2)  Original  condition. — Georgetown  is  situated  at  the  head  of  Win- 
way  Bay  and  at  the  confluence  of  the  Sampit,  Black,  Great  Pedee, 
and  Waccamaw  rivers  (these  rivers  having  conjointly  a  drainage  area 
of  18,040  square  miles),  and  is  the  natural  harbor  and  sea-port  for  all 
eommerce  passing  to  and  from  these  rivers  and  their  tributaries. 
Georgetown  is  also  a  railroad  terminus. 

When  placed  under  Governmental  improvement  in  1880  this  harbor 
had  an  excellent,  well-protected  anchorage  of  at  least  1  mile  in  length, 
160  feet  width,  and  15  feet  depth.  A  bar  of  about  2,850  feet  length 
and  with  only  9  feet  depth  of  water  was  the  only  obstacle  to  an  other- 
wise good  13-foot  navigation  from  Georgetown  13  miles  to  the  ocean. 
The  commerce  of  this  harbor  is  estimated  to  have  then  been  about 
$4,000,000  of  transported  goods  per  year,  carried  by  30  schooners,  7 
steam-boats,  and  2  steam-tugs,  measuring  in  all  about  9,000  ton^. 
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The  original  project  of  1881,  as  cootinaed  to  date,  proposed  to  secure 
a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low- water  depth 
entirely  through  this  bar.  A  personal  inspection  of  the  locality  and 
work  in  1884  showed  the  present  and  future  commercial  importance  of 
this  harbor  and  the  worthiness  of  the  improvement. 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $39,000. 
On  account  of  inadequate  appropriations  and  their  consequences  (the 
alternate  disorganization  and  reorganization  of  working  parties,  dam- 
age to  unfinished  work,  extra  superintendence,  and  deterioration  of 
plant)  the  estimates  are  now  (1888)  raised  to  (42,000. 

The  aggregate  amount  appropriated  upon  this  project,  up  to  June 
30,  1888,  is  $17,000. 

(4)  Remits.— TJp  to  the  30th  June,  1888,  a  total  of  $16,834.10  has  been 
expended  in  all,  giving  a  through  cut  entirely  across  the  bar,  with  12 
feet  low-water  depth  and  with,  a  variable  width  of  firom  80  to  100  feet 

In  consequence  of  the  governmental  improvements  around  this  har- 
bor the  commerce  has  rapidly  increased,  being  now  about  $5,500,000  of 
transported  goods  per  year,  showing  that  each  dollar  once  spent  upon 
this  improvement  has  beeen  accompanied  by  the  development  of  about 
$89  of  annual  commerce. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending 
December  31, 1887,  are  herewith  appended. 

(5)  Work  of  past  year. — ^The  special  work  of  the  year  is  as  follows: 
Expenditures,  $211.60;  value  of  United  States  plant,  $266.  No  work 
in  the  field  was  done  at  all  during  the  year,  because  the  available  funds 
were  not  sufficient  for  advantageous  work. 

Owing  to  its  variable  nature  and  thedifficulty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterwards,  all  minor  work  was  allow- 
ably done  for  advantage  and  economy  by  hired  labor  and  the  purchase 
of  materials  in  open  market. 

Minor  examinations  of  the  channel  were  made  at  various  times. 
Maps  and  records  were  completed  and  property  was  cared  for. 

A  tide-gauge  record  was  kept  during  the  year. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the  year. 

Such  work  as  was  done  on  this  improvement  during  the  year  has 
been  very  efficiently  carried  on  under  the  immediate  supervision  of 
Assistant  Engineer  Eeid  Whitford,  whose  report  is  herewith  appended. 

(6)  Reoominendations  for  future  work. — It  is  recommended  that  the 
above  improvement  be  completed  in  accordance  with  the  present  ap- 
proved and  adopted  project  so  as  to  secure  a  channel  of  12  feet  depth 
at  mean  low  water  and  of  about  200  feet  bottom  width  entirely  through 
the  bar,  at  a  total  expense  of  $25,000  in  addition  to  the  funds  available 
June  30, 1888,  this  amount  to  be  appropriated  in  one  sum.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  reor- 
ganization of  working  parties,  damage  to  unfinished  work,  extra  super- 
intendence, and  deterioration  of  plant,  may  increase  the  cost  of  the 
work  by  about  $2,000  per  appropriation. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  ono^  cross- 
ing the  Winyaw  Bay  Bar,  can  proceed  without  further  delay  15  miles 
further  to  their  anchorage  at  Georgetown. 

This  improvement,  as  regards  cost,  order,  and  method  of  work, 
should  be  carried  on  approximately  as  follows : 

The  present  channel  should  be  at  first  widened  throughout  to  about 
100  feet  width,  next  to  20  or  30  feet  wider,  and  so  on,  each  succes- 
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re  additioa  to  the  channel  width  being  carried  through  the  entire 
Dgtli  of  cut    The  removal  of  stamps  should  accompany  or  imme- 
ately  follow  the  removal  of  mad  and  sand.    On  account  of  these 
.limps  and  their  roots  the  dredging  must  be  carried  to  13  feet  depth' 
>  insure  a  final  available  depth  of  12  feet.    Immediate  improvement  is 
so  necessary  that  any  appropriation,  however  small,  should  be  imme- 
diately utilized. 

The  dredging  might  advantageously  be  done  by  contract ;  but  other- 
wise all  work  should,  for  economy  and  advantage,  be  done  by  hired 
labor  and  thd  purchase  of  materials  in  open  market. 

Georg^etown  is  a  port  of  entry. 

Money  statement. 

Joly  1,  1887,  amount  available '. $377.50 

July  1,  188d,  amoont  expended  daring  fiecal  year,  exclusive  of  , 

liabUitiee  outstanding  July  1, 1887 1201.60 

July  1,  1888^  outstanding  liabilities 10.00 

211.60 

July  1,  1888,  balance  available 165.90 

Amount  appropriated  by  act  of  August  11,  1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 665. 90 


I 


r  Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

I  Amount  that  canbei>rontabl^  expended  in  fiscal  year  ending  June  30, 1890    17, 500. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1666  and  1867. 

RKPORT  OF  MR.  RBID  WHITFORD,  ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

Oeorgetoum,  S.  C,  May  31,  1888. 


^K     Captain:  I  have  the  honor  to  make  the  following  report  of  operations  upon  the 
^H  improvement  of  harbor  at  Georgetown,  S.  C,  during  the  fiscal  year  of  1837-^88. 
^K     No  work  was  done  except  keeping  a  tide-gange  a  part  of  the  year  at  Georgetown, 
rhe  observations  made  at  this  guage  will  prove  of  great  value  in  establishing  the 
orreet  mean  low-water  level  at  Georgetown. 

Though  the  channel  so  far  dredged  through  the  shoal  at  the  month  of  the  Sampit 
iiver  is  narrow,  only  80  feet  wide,  still  its  existence  is  even  now  beneficially  felt  by 
be  craft  plving  between  Georgetown  and  other  places.  For  instance,  the  New  York 
rteam-ship  leaves  Georgetown  at  low  water,  Rawing  11  feet,  and  crosses  the  bar  at 
9ie  entrance  to  Winyaw  Bay,  16  miles  distant,  on  the  following  high  water.  Before 
this  channel  was  dredged  this  same  ship  would  have  been  delayed  in  Georgetown 
mtil  near  high  water  before  she  would  have  been  able  to  have  gotten  out  of  the  Sampit 
Biver,  and  it  woftld  have  then  been  too  late  for  her  to  have  crossed  the  Winyaw  Bay 
Bar  on  that  high  water,  thereby  causing  a  detention  of  from  twelve  to  twenty -four 
tours.  Tog-boats  have  towed  schooners,  drawing  at  least  11  feet,  from  Georgetown 
t  low  water  and  over  the  Winyaw  Bay  Bar  the  following  high  water,  something  un- 
I  beard  of  by  the  present  inhabitants  of  this  place  before  the  channel  was  dredged. 
<  The  chaonel  is  entirely  too  narrow,  though ,  for  easy  and  uninterrupted  nse,  and  much 
Biore  remains  to  be  done  before  it  can  be  declared  perfected.  There  is  no  doubt  but 
that  the  port  of  Georgetown  is  badly  in  want  of  the  completion  of  this  work. 

recommendations  FOR  NEXT  SEASON'S  WORK. 

It  is  respeotAilly  recommended  that  work  be  continued  under  the  present  approved 

project,  as  to  the  width  of  the  proposed  channel,  but  that  the  project  be  changed  as 

to  depth,  so  as  to  make  it  13  feet  at  low  water  instead  of  12  feet,  as  it  now  is.    It  is 

'believed  that  its  depth  will  remain  permanently  not  over  12  feet,  though  it  be  exca- 
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Yated  to  13  feet.    It  is  also  recommended  that  each  cat  be  carried  straight  through 
to  deep  water  in  Winyaw  Bay  before  commencing  work  on  a  new  cut. 

It  is  also  respectfully  recommended  further  that  a  detailed  surrey  be  made  of  the 
channel  iu  process  of  improvement,  aud  that  it  all  be  carefully  sounded  and  mapped 
before  any  dredg[ing  is  done,  in  order  to  ascertain  if  any  iilling-in  has  taken  place 
since  the  Suspension  of  operations  and  to  decide  at  what  point  it  would  be  most  adTau- 
tageous  to  start  the  dredge.  It  is  recommended  that  gauge  obserrations  be  continued 
uninterruptedly. 

COMMERCIAL  STATISTICS. 

V 

For  information  concerning  this  subject  you  are  respectfully  referred  to  the  state- 
ment sent  from  this  office  to  von  on  March  29,  1888.  There  has  scarcely  been  any 
change  from  those  figures,  and  none  that  I  have  been  able  to  ascertain  by  diligent 
inquiry. 

Very  respectfully,  your  obedient  servant,  • 

Rbid  Whitford, 
A$9i»tant  Engineer, 

Capt.  W.  H.  BiXBT, 

Corps  of  Engineers, 


COMMEBCIAL  STATISTICS. 


When  the  improvement  was  recommended  in  1881  the  harbor  had  an  excellent  well- 
protected  anchorage  of  at  least  1  mile  length,  150  feet  width,  and  15  feet  depth,  but 
with  an  entrance  bar  allowing  only  9-foot  draught  boats  to  pass  at  low  water.  The 
commerce  is  now  estimated  to  have  then  been  about  $4,000,000  per  year,  carried  by  7 
steamers,  2  tugs,  and  30  ocean  schooners  and  ships.  No  work  on  the  improvement 
was  commenced  until  1884  for  want  of  funds. 

At  present  the  improvement  is  still  incomplete. !  A  narrow  passage  of  at  least  80 
feet  width  and  12  feet  draught  has  been  cut  tlirough  the  bar.  The  commerce  is  now- 
estimated  at  about  $5,500,000  per  year,  carried  by  10  steamers,  4  tugs,  and  ocean 
schooners  and  ships  (no  definite  number  could  be  obtained). 

The  work  so  far  done  has  had  but  little  effect  on  commerce.  No  marked  effect  can 
be  expected  until  the  improvement  is  fully  completed.. 

The  rates  of  freight  and  insurance  are  not  as  yet  affected. 

The  completion  of  this  improvement  will  add  considerably  to  the  commerce  of 
Georgetown,  and  will  lessen  rates  of  insurance  and  freights.  The  presence  of  this 
inner  bar  at  Georgetown  Harbor,  taken  in  connection  with  the  outer  bar  at  Winyaw 
Bay,  has  in  the  past  caused  a  delay  of  at  least  two  days  to  vessels  entering  and  leav- 
ing Georgetown.  The  removal  of  the  Georgetown  bar  will  shorten  this  delay  to  one 
day.  In  the  present  partially  improved  condition  of  the  channel  vessels  leaving 
Georgetown  can,  by  using  care,  save  this  day  now.  Greorgetown  is  the  natural  harbor 
and  seaport  of  18,(KK)96(iuare  miles  of  fertile  lands  belonging  to  the  Sampit,  Wacca- 
maw,  and  Pee  Dee  River  basins.  The  development  of  northern  South  Carolina 
requires  that  Georgetown  Harbor  be  given  a  deeper  channel  and  better  communica- 
tion to  these  rivers  and  to  the  ocean. 

The  commerce  of  this  harbor  for  the  year  ending  December  31,  1887,  is  estimated 
as  follows : 


J 


Articles. 


Cotton bales. 

Spirits  turpentine barrels . 

Rosin  and  tar do... 

Kice  (rough) bnshels. 

Rioe  (clean^) barrels. 

Lumber feet. 

Shingles number. 

General  merchandise  (mainly  return  freights) tons. 


Total. 


Quantity. 


31.000 

27,000 

160.000 

100,000 

30,000 

5, 000. 000 

6,000,000 

50,000 


Rate  per 
item. 


$50.00 

16.00 

l.M 

1.25 

15.00 

•15.00 

*5.00 

50.00 


Value. 


$1,550,000 

432,000 

210.  OOO 

125.  OOO 

450,000 

75.000 

30.000 

2,500,000 


5.402,000 


Per  i.OOOfeet. 


V 

*'»■■ 


APPENDIX   L REPORT   OP   CAPTAIN   BIXBY.  929 

A  oew  steamer  has  been  added  during  the  year  to  the  fleet  trading  in  Qeorgetown, 
juod  B  weekly  line  of  steam-ships  was  established  in  March,  1688)  to  mn  regularly 
between  this  place  and  New  York. 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Reid 
Whitford.  His  report  was  made  from  personal  knowledge  and  from  conversationt 
with  its  principal  merchants  and  shippers  of  the  neighborhood. 


L  15. 
niPROVEMEKT  OP  WINYAW  BAY,  SOUTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  Beference  to  pout  reports. — For  special  description  and  maps  of 
bay,  see  pa^es  1154-1170,  Aunaal  Eeport  for  1885. 

(2)  Original  condition. — Winyaw  Bay  is  the  natural  and  only  ocean 
entrance  to  Georgetown  Harbor,  and  to  the  Sampit,  Black,  Great  Pee 
Dee,  Waccamaw  rivers  and  their  tributaries,  with  their  500  miles  of 
Davigable  river,  18,000  square  miles  of  drainage  area,  and  their  large 
»fflbined  annual  commerce. 

When  placed  under  governmental  improvement,  in  1886,  this  bay 

assessed  only  9  feet  depth  at  low  water  and  12  feet  at  high  water  on 

t8  bar  entrance,  and  12  feet  depth  from  the  bar  for  12  miles  up,  to 

Georgetown.    The  commerce  of  the  bay  is  estimated  to  have  been  about 

15,500,000  of  transported  goods  per  year. 

(3)  Plan  of  improvement. — The  original  estimates  of  1885,  as  con- 
tinued to  date,  proposed  to  secure  a  permanent  bar  entrance  of  12  to 
20  feet  depth  at  low  water.  When  the  existing  Santee  (Mosquito 
Creek),  Gongaree,  and  Wateree|Biver  improvementsarecompleted,  Win- 
yaw  Bay  will  become  the  entrance  to  the  river  basins  of  one-sixth  of 
Xorth  Garolina  and  one-third  of  South  Carolina,  with  about  900  miles 
of  navigable  river,  34,000  square  miles  of  drainage  area,  and  $12,000,- 
000  of  annual  commerce.  The  volume  of  water  moving  through  the 
throat  of  this  bay  at  mid-ebb  daily,  at  an  average  velocity  of  2.1  feet 
per  second,  is  sufficient  to  actually  maintain  at  this  point  a  channel  of 
4,000  feet  width  and  21  feet  average  depth ;  so  that  by  the  proper  ex- 
penditure of  money  there  should  be  no  difficulty  in  obtaining  a  good 
bar  entrance  with  15  to  20  feet  depth  at  low  water. 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $8,000,- 

000  for  a  bar  depth  of  12  feet  and  $2,500,000  for  a  bar  depth  of  from  15 

to  20  feet;  the  funds  to  be  voted  in  amounts  of  about  $300,000  per  year. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 

1888,  is  $18,750. 

(4)  Results.— TJp  to  June  30, 1888,  a  total  of  $3,751.72  has  been  spent 
in  all  upon  this  improvement  in  making  necessary  preparations  for  be- 
ginning work  as  soon  as  the  available  fouds  shall  be  sufficient  for  ad- 
vantageous use. 

The  commerce  is  now  about  $7,000,000  of  exports  and  imports  per 
year ;  the  development  of  the  last  few  years  being  due  to  the  govern- 
mental improvement  of  the  tributary  rivers. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  30, 1887,  are  herewith  appended. 

(5)  Work  of  past  year. — The  special  work  of  the  year  has  been  as 
follows:  Expenditures,  $1,126.30;  value  of  United  States  plants  %180, 

jByaSS ^9 
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No  regular  work  in  the  field  was  done  because  the  arailable  funds  were 
not  sufficient  for  advantageous  and  economical  use. 

Owing  to  its  variable  nature  and  the  difficulty  of  properly  specifying 
it  beforehandvand  measuring  it  aftewards,  such  work  as  was  done  was 
allowably  done,  for  economy  and  advantage,  by  hired  labor  and  the  pur- 
chase of  materials  in  open  market. 

During  the  year  some  minor  surveys  have  been  made  within  the  bay ; 
the  sand-shoals  have  been  tested  slightly  to  determine  their  ability  to 
hold  up  heavy  weights ;  maps  and  records  have  been  completed ;  studies 
have  been  made  to  see  how  the  present  small  fiinds  could  be  utilized ; 
and  since  August,  1887,  a  tide-gauge  record  has  been  kept  at  South 
Island  Wharf. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the  year. 

Such  work  as  was  done  on  this  improvement  during  the  year  has  been 
very  efficiently  carried  on  under  the  immediate  supervision  of  Assistant 
Engineer  Beid  Whitford,  whose  report  is  herewith  appended. 

(6)  Becommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  carried  on  in  accord  with  the  original  project  of  1S85 
by  the  construction  of  stone  dikes  across  the  sloughs  and  along  the  inner 
edges  of  the  breaker  shoals  until  a  good  channel  of  from  12  to  20  feet 
depth  at  low  water  is  obtained  at  one  or  both  bar  entrances,  at  a  total 
cost  of  from  $800,000  lor  a  12  feet  depth  up  to  perhaps  as  much  as 
$2,700,000  for  a  15  to  20  feet  depth ;  this  amount  to  be  appropriated  in 
annual  installments  of  as  much  as  $300,000  each. 

Various  personal  examinations  of  the  locality  and  its  surroundings 
have  convinced  me  of  the  worthiness  of  this  improvement  (that  of  the 
outlet  to  the  river  basins  of  two-thirds  of  South  Carolina)  and  the  ur- 
gent need  for  large  appropriations  and  rapid  work.  The  first  $800,000 
of  work  will  probably  increase  the  depth  on  the  bar  to  12  feet  at  low 
water,  a  depth  sufficient  to  very  greatly  increase  and  benefit  the  com- 
merce of  the  neighboring  Waccamaw,  Pee  Dee,  Black,  and  Sampit 
rivers  and  Georgetown  Harbor.  Smaller  yearly  apjgropriations  will  in- 
volve the  alternate  disorganization  and  reorganization  of  working  par- 
ties, damage  to  unfinished  work,  deterioration  of  plant,  extra  superin- 
tendence and  care  of  plant,  etc.,  and  may  increase  the  final  cost  by  from 
$2,000  to  $20,000  per  year. 

The  improvement  once  thoroughly  finished  should  remain  compara- 
tively permanent. 

This  improvement,  as  regards  cost,  order,  and  method  of  work  upon 
the  first  $800,000  of  expenditure,  should  be  carried  on  approximately 
as  follows : 

Twenty-five  thousand  dollars  for  five  or  more  small  wing-dams  or 
jetties  to  guard  against  future  wear  of  the  shores  of  North  and  South 
islands  in  the  vicinity  of  the  shore  ends  of  the  final  main  jetties. 

Two  hundred  and  seventy -five  thousand  dollars  for  the  main  North 
Island  Jetty. 

The  exterior  of  all  these  jetties,  where  exposed  to  the  direct  attack  of 
the  ocean,  should  be  composed  of  stone  (natural  or  artificial),  whose 
pieces  should  not  weigh  not  less  than  1,000  pounds  each. 

The  most  of  the  stone,  lumber,  and  mattresses  (where  used)  might 
advantageously  be  bought  by  contract  j  but  otherwise  all  this  work 
should,  for  advantage  and  economy,  be  done  by  hired  labor  and  pur- 
chase of  materials  in  open  market. 

Subsequent  amounts  should  be  spent  only  after  due  consideration  of 
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16  results  of  the  work  already  done,  as  specially  explained  in  the  rec- 
mmendations  of  the  original  survey  and  proj>5Ct  of  1885. 

This  water-way  is  in  the  collection  district  of  (Georgetown,  8.  C. 

Money  statement 

July  1,  IfflT. amonnt  available •♦16,124.58 

July  1, 188^  amoont  expended  dnring  fiscal  year,  exclasiye  of 

liabilities  outstanding  Jnly  1,1687 |d90.63 

July  1, 1888,  outstanding  liabiUties 135.67 

July  1, 1888,  amonnt  coyered  by  existing  contracts 800. 00 

1,936.30 

July  1, 1888,  balance  available 14,198.28 

AmoQDt  appropriated  by  act  of  August  11, 1888 100,000.00 

Arnonot  available  for  fiscal  year  ending  June  30, 1889 114,198.28 

(Amount  (estimated)  required  for  completion  of  existing  project 2, 381, 250. 00 
AiDoaDt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1890 300,000.00 
Submitted  in  ooppliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ISee-and  1867. 

bxport  or  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown f  8.  C,  June  11,  1888. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  opperations  upon  the 

iprovement  of  Winyaw  Bay  for  the  fiscal  year  of  1887-'88 : 

No  work  has  been  done  except  to  re-ran  and  replot  some  test  lines  of  soundings  in 

pper  Winyaw  Bay  and  keep  a  tide-gaose  at  South  Island  Wharf  since  August  1. 

87.    These  tide-gauge  observations  will  be  very  useful  in  determining  beyond  all 

•abt  the  mean  low-water  level  at  the  entrance  to  Winyaw  Bay.    Recoras  have  also 

en  completed  and  property  cared  for.  On  May  18, 1883,  a  bottom-tester  was  placed 
vu  the  sand-shoal,  approximately  on  the  axis  and  300  feet  from  outer  end  of  pro- 
posed jetty  or  dike  from  North  Island,  to  ascertain,  If  possible,  the  power  of  this 
«aod-6hoal  to  hold  up  a  heavy  weieht,  such  as  the  stone  which  may  later  be  placed  at 
that  point.  This  tester  consisted  of  a  cast-iron  base  weighing  200  pounds,  in  the 
ihape  of  a  fimstrum  of  a  pyramid,  carrying  a  long,  vertices  staff  maae  of  gas-pipe, 
this  staff  beine  steadied  by  loose  outriggers  6  feet  long,  placed  at  right  angles  to  each 
other,  made  or  two  and  a-half  by  three-quarter  inch  iron,  resting  on  the  sand  to  pre- 
vent the  staff  from  capsizing  by  the  action  of  the  sea.  The  tester  is  found  to  have 
aonk  below  the  surface  of  the  sand  only  1.5  feet  during  three  weeks  after  being  first 
placed  in  position.  To  more  thoroughly  test  this  matter,  after  giving  the  present  plan 
a  fair  trial,  it  is  respectfully  recommended  that  50  cubic  yards  of  stone  be  procured 
and  thrown  out  on  the  above-mentioned  shoal,  and  by  keeping  a  watch  over  it  and 
sounding  it  frequently,  determining  how  far  that  ^oes  down  in  the  sand.  The  result 
of  this  ou^^ht  to  prove  conclusively  what  the  sinking  depth  of  the  stone  in  the  main 
jetty  is  going  to  be.  Map  of  the  winds  at  North  Island,  taken  from  the  record  as 
Kept  by  General  £.  P.  Alexander  almost  continuallv  during  the  time  specified  on  the 
map,  will  give  you  a  good  idea  of  the  direction  of  the  prevailing  winds  at  that  place. 
At  present  there  is  a  depth  of  aboift  7  feet  at  mean  low  water  and  11  feet  at  mean 
Mgh  water  in  the  channel  now  in  use  over  the  outer  bar  entrance.  This  channel  is 
both  crooked  and  narrow,  causing  a  great  deal  of  expensive  and  perplexing  delay, 
aside  from  the  dangers  to  which  craft  are  exposed  in  using  it  in  rough  weather. 

The  necessity  for  some  active  steps  to  be  taken,  so  as  to  provide  deeper  water  at 
the  entrance  to  Winyaw  Bay,  is  admitted  by  every  one  who  is  at  all  conversant  with 
the  needs  of  Georgetown,  and  a  large  portion  of  the  State  of  South  Carolina,  which  is 
drained  by  the  rivers  flowing  into  and  connected  with  Winyaw  Bay. 

The  commerce  of  the  country  referred  to  is  languishing,  and  will  soon  sink  into  iu- 
significanoe  unless  the  bar  be  improved. 

To4ay  there  is  a  steam-ship  running  between  New  York  and  this  place— an  enter- 
prise which  has  been  started  during  the  year  by  the  Georgetown  and  Western  Bail- 
foad  Company — which  can  only  load  to  a  depth  of  11  feet,  while  the  full-loaded  draught 
is  14  feet.  The  parties  running  this  steamer  have  been  so  much  encouraged  by  its 
sncceaa  that  they  attempted  to  secure  the  services  of  an  additional  one,  out  after 

*  Erroneously  stated  on  last  annual  statement  as  (16,174.58. 
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Tftinly  trying  to  get  sach  a  boat  as  was  seaworthy,  and  at  the  same  time  would  carry 
a  paying  load  on  1 1-foot  draught,  they  have  for  the  present  given  up  the  matter.  This 
is  only  one  among  the  instances  where  the  shallow  depth  on  the  bar  cripples  the  com- 
merce of  this  country. 

Too  mnch  stress  can  not  be  placed  npon  the  importance  of  this  imp  ovement,  and  it 
is  evidently  a  necessity  for  the  pnblic  good. 

RBCOMMBNDATION8  FOH  NEXT  BBASON'S  WORK. 

It  is  respectfully  recommended  that  you  consider  the  advisability  of  construction 
at  least  four  spur-Jetties,  which,  after  being  well  secured  to  the  land  at  North  Island 
Point,  above  the  high  water-line,  then  to  be  extended  at  least  as  far  out  as  the  6-foot 
curve  at  low  water,  and  that  they  be  so  located  that  if  the  center  line  of  each  be  pro-' 
duced  backwards  tnev  will  center  at  the  Gheorgetown  light-house,  and  also  that  one 
of  these  spurs  be  so  located  that  if  it  was  carried  forward  it  would  form  the  main 
Jetty,  proposed  by  you  to  be  extended  about  6,000  feet  seawards,  to  the  Bottle  Channel. 

It  IS  also  respectfully  recommended  that  such  similar  spnr-jetties  be  built  npon  tbo 
South  Island  snore  as  may  be  designated  by  yourself.  It  is  believed  that  very  good 
building  (shell  or  lime)  rock  can  be  obtained  in  large  quantities  firom  35  to  45  miles 
up  the  Santee  River  and  brought  down  to  the  work  where  it  is  to  be  used  through 
the  United  States  Canal.  A  sample  of  this  rock,  sent  you  a  few  months  ago,  gives 
yon  a  fair  idea  of  its  weight  and  nardness. 

It  is  also  recommended  that  after  the  foundation  be  laid  no  rock  be  used  weiffhine 
less  than  1,000  pounds  to  the  piece,  and  such  rock  as  is  used  on  the  main  North  Island 
Jetty  should  increase  in  size  and  weight  as  the  work  is  extended  seaward. 

It  is  believed  that  the  spur-jetties,  as  originally  proposed  by  yourself,  will  be  neces- 
sary to  protect  the  head  of  tne  main  jetty  at  North  Island  and  give  it  additional 
strength  to  resist  the  undermining  action  of  storm-tides ;  and  it  is  also  believed  that 
those  of  South  Island  will  at  once  not  only  stop  the  erosion  of  the  shore  there  but 
will  build  it  up  and  extend  it,  thereby  preventing  a  possible  break-through  of  the 
sea  at  that  pointy  which,  if  it  did  occur,  would  no  doubt  prove  very  detrimental  to 
the  deepening  of  the  bar  at  the  entrance  to  Winyaw  Bay. 

Owing  to  the  urgency  for  deeper  water  on  the  bar  at  once,  because  of  the  present 
demands  and  needs  of  commerce,  it  is  also  recommended  for  your  consideration  the 
advisability  of  using,  at  as  early  a  day  as  may  be  thought  practicable  by  yon,  a  suc> 
tion-dredge  for  the  purpose  of  furnishing  deeper  water,  via  the  proposed  route  for 
improvement,  without  waiting  for  this  to  be  accomplished  by  the  completion  of  th» 
stone- work. 

SUBVETS. 

It  is  respectfully  recommended  further  that  all  bench-marks  and  reference  points 
of  surveys  relating  to  Winyaw  Bay  be  checked  up  and  re-established  when  necessary, 
and  that  the  daily  observations  be  continued  at  South  Island  Wharf,  and  when  active 
operations  of  deepening  the  bar  begin,  that  surveys  and  soundings  be  taken  as  often 
as  necessary,  to  ascertain  the  exact  changes  in  the  bottom  and  uiore-lines.  A  care- 
ful and  detailed  survey  of  such  portions  of  upper  Winyaw  Bay  between  South  Island 
and  mouth  of  Sampit  River  where  there  is  less  depth  than  12.5  feet  at  low  water  is 
recommended  to  be  made,  looking  to  dredging  such  places,  so  as  to  increase  the  depth 
to  correspond  with  dredged  channel  at  the  mouth  of  the  Sampit— improving  harbor 
at  Georgetown,  S.  C. 

COMMERCIAL  STATISTICS. 

• 

Ton  are  respectfully  referred  for  information  on  commercial  statistics  to  the  state* 
ment  forwarded  to  vour  office  on  March  29, 1688. 
Very  respectfully,  your  obedient  servant, 

Rbid  Whitford, 
A$8i$iant  Enffineer, 
Capt.  W.  H.  BiXBY, 

Corps  of  EngineerBf  U,  S.  A, 


COMMERCIAL  STATISTICS. 


This  bay  is  the  ocean  entrance  to  Georgetown  Harbor,  Sooth  Carolina. 

The  present  commerce  of  this  bay  is  that  of  the  Waccamaw,  Pee  Dee,  Black,  and 
Sampit  rivers  and  Georgetown  Harbor,  a  commerce  carried  by  ocean  vessels  (no  defi- 
nite numbercould  be  obtained)  and  two  steamers  making  bi-weeUy  trips  to  Charleston^ 
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i.t  the  ocean  bar  there  is  at  present  only  7  feet  depth  at  ordinary  low  water ;  other- 
jrise  navigation  is  practicable  for  boats  of  12  feet  dranght.  At  present,  however,  vessela 
dnwingno  more  than  10  to  12  feet  are  frequently  detained  for  several  days  and  some- 
times weeks  awaiting  a  flush  high  water  to  take  them  over  the  bar:  and  however 
great  the  distreaa  in  which  a  vessel  may  be  while  approaching  the  narbor,  no  tug 
drawing  over  6  or  7  feet  can  go  to  her  assistance  during  low  water. 

Alreadv  Winyaw  Bay  is  the  outlet  to  about  $7,000,000  of  annual  commerce  of  the 
8ampit,  Black,  Pee  Doe,  and  Wacoamaw  rivers.  More  than  this,  it  is  now  connected 
by  a  7-mile  canal  to  the  San  tee  River,  so  that  it  will  soon  be  the  shortest  and  most  ac- 
eettible  outlet  to  |5,000,000  of  annual  commeroe,  which  will  come  down  the  Congaree, 
Wateree,  and  San  tee  rivers  as  soon  as  the  railroad  bridges  over  these  rivers  are  prop- 
arly  famished  with  draw-spans.  These  river  basins  at  present  raise  over  400,000  bales 
(116,000,000)  of  cotton  per  year  (see  18i^  Census  Reports).  These  rivers  are  now 
Davigable  over  800  miles  by  steamers  and  over  1,000  miles  b^  pole-boats.  The  amount 
of  water  now  flowing  in  and  out  of  Winyaw  Bay  at  midtide  is  about  220,000  cubic 
feet  per  minute,  sufficient  to  keep  open  a  passage  of  4,000  feet  width  and  21  feet  av- 
erage depth  if  provided  with  proper  training-walls  or  dikes.  All  opinions  of  the  Oov- 
emment  engineers  in  charge  of  this  improvement,  so  far,  have  been  to  the  effect  that 
the  bar  is  well  worthy  of  improvement,  and  that  it  can  be  easily  improved  provided 
the  necessary  ftinds  arQ  voted  in  adequately  large  annual  appropriations.  An  imme- 
diate appropriation  of  $800,000,  properly  spent,  would  undoubtedly  develop  at  once  an 
additional  commerce  of  $8,000,000  per  year. 

Fall  statistics  as  to  the  commerce  of  1887  have  been  sought  unsuccessfully;  but 
those  attainable  give  approximate  estimates  as  follows: 


Artielea. 


?0tton bales. 

Spirits  tarpentise barrels. 

HwiDand  tar do... 

itoe(roogh) boahels. 

Joe(eleim) barrels. 

«iiBiber feet. 

Ihiiigles Dtunber. 

kamnl  merchandise  (mainly  rettim  freights) — tons. 


<Ja«Uty.    ««»1I»' 


Item. 


40,000 

35.000 

210. 000 

200,000 

45,000 

12,000.000 

13.000.000 

70,000 


$50.00 

16.00 

1.50 

1.25 

15.00 

*15.00 

*5.00 

60.00 


Total. 


Value. 


12,000.000 
580,000 
315,000 
250.000 
675,000 
180.000 
65,000 
8.500.000 


7,545,000 


•Per  1,000  feet 

The  Georgetown  and  Western  Railroad  Company,  in  March,  1888,  put  on  a  regular 
Boe  of  liTBt-claas  steam-ships  between  New  Toi'k  and  this  place,  to  run  in  connection 
with  that  road. 

The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Reld 
Whilibrd.  His  report  was  made  from  personal  knowledge  and  from  conversations 
with  its  principal  merchants  and  shippers  of  the  neighbornood. 


L  i6. 
IMPROVEMENT  OF  8ANTEE  RIVER,  SOUTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 


(1)  Reference  to  past  reports. — For  special  description  of  river  see 
pages  916-919,  Annual  Report  for  1880;  for  special  history  of  past 
work  see  page  1036,  Annual  Report  for  1886 ;  for  map  see  page  1039, 
ADDoal  Report  for  1887  ;  and  for  special  report  on  its  relation  to  neigh- 
boriDg  rice  crops  see  pages  1040-1053,  Annual  Report  for  1887. 

(2)  Original  condition, — ^The  Santee  River,  formed  by  the  Congaree 
and  Wateree  rivers  and  emptyinginto  the  Atlantic  Ocean  just  south  of 
Winyaw  Bay,  has  from  the  sea  to  its  headquarters  in  the  mountains  a 
total  length  of  about  500  miles  and  a  drainage  area  of  15^414  ^(\Ti^t^ 
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pt  wad  formerly  navigated  by  4-foot  draught  boats  from  the' 

^lambia  on  the  Gongaree  and  Camden  on  the  Wateree. 

placed  under  governmental  improvement  in  1880  this  riv( 

navigation  considerably  obstructed  and  blocked  at  all  stages  ol 

>y sunken  logs,  snags,  and  floating  timber:  and,  most  trouble- 

>i  all,  its  bar  entrance  was  narrow,  crooked,  and  shifting,  with 

ibout  4  feet  depth  of  water  at  low  tide,  and  so  situated  as  to  be 

difficult  and  expensive  to  improve.    Four  steamers  and  a  few 

vessels  were  then  running  upon  portions  of  the  river.    Its  com- 

^e  is  estimated  to  hav^  then  been  about  $600,000  of  transported 

Is  per  year. 

Plan  of  improvement. — The  original  recommended  project  of  1880 
josed  to  provide  the  river  with  a  good  outlet  through  Mosquito 
)ek  to  Winyaw  Bay,  by  deepening  and  straightening  this  creek  to  50 
)t  width  and  7  feet  depth,  and  to  secure  a  safe  and  unobstructed  7- 
\t  navigation  in  the  river  itself  from  its  mouth  154  hiiles  upward  to 
'right's  Bluff;  and  thence  a  similar  5foot  navigation  30  miles  further 
its  head  in  the  Gongaree  and  Wateree  rivers.  A  modified  project  of 
1881  proposed  that  the  first  of  the  money  should  be  spent  in  securing  a 
jtraightened  canalized  outlet  through  Mosquito  Greek,  7  miles  long,  30 
Ifeet  wide,  and  6  feet  deep  at  low-water.  In  1885  Congress  prescribed 
a  reserve  of  $5,000  for  the  construction  of  a  flood-gate,  if  found  neces- 
sary, to  keep  out  salt  water  at  the  upper  end  of  the  canal.  A  personal 
inspection  of  the  entire  river  and  work  in  1884-'85  showed  the  import- 
ance and  worthiness  of  the  improvement. 

The  total  final  cost  of  this  work  was  estimated  in  1886  at  $271,300  for 
the  outlet  through  Mosquito  Greek  and  $75,200  for  the  Santee  Biver 
proper,  making  $346,500  in  all;  of  which  $149,000  would  cover  the  work 
in  Mosquito  Creek  under  the  modified  project  of  1881  (indudiug  the 
floodgate  prescribed  by  Congress  in  1886).  Inadequate  appropriations 
and  their  consequences  (the  alternate  disorganization  and  re-organiza- 
tion of  working  parties,  damage  to  unfinished  work,  extra  superintend- 
ence, deterioration  of  plant,  etc.)  may  add  considerably  to  this  final 
cost. 

The  aggregate  amount  appropriated  upon  this  project  up  to  June  30,"^ 
1888,  is  $75,750. 

(4)  Besult8.'^JJiy  to  the  30th  of  June,  1888,  a  total  of  $70,521.24  hi 
been  spent  in  all  upon  this  improvement  in  opening  a  passage  at  least 
30  feet  wide  and  5  feet  deep  at  high  water  from  Mosquito  Greek  to  Wiui 
yaw  Bay ;  in  making  necessary  surveys  of  the  whole  improvement,  anj 
in  building  a  drawbridge  over  the  creek  (in  accordance  with  the  pi 
visions  with  the  cession  of  right  of  way  for  the  canal). 

The  canal  proper,  so  far  as  opened,  is  everywhere  of  30  feet  top  wi( 
and  5  feet  depth  at  low  water,  and  of  30  feet  bottom  width  and  6 
depth  over  1,790  feet  length.    The  creek  entrances  are  at  present 
row,  crooked,  and  shallow,  so  that  only  rafts  and  boats  of  75  feet  leuj 
18  feet  width,  3  feet  draught,  can  pass  at  low  water  entirely  thr< 
from  Winyaw  Bay  to  the  Santee  River.    A  steamer  of  5  feet  draj 
has  lately,  without  difficulty,  at  high  water,  towed  a  lighter  of  If 
width  through  the  canal  from  Winyaw  Bay  to  the  Santee  and  bs 
A  certain  amount  of  work  has  been  done  (1886-^87)  in  draininj 
diking  the  ground  on  the  ocean  side  of  the  canal,  (1)  to  solidify 
cure  the  stability  of  the  canal  embankment ;  (2)  to  prevent  as^ 
possible  salt  water  from  washing  over  from  the  ocean  into  the] 
m>m  which  it  might  pass  to  the  neighboring  rice-fields,  and  (3) 
lo^  running  off  as  rapidly  as  possible  any  ocean  water  thi 


^  ' 


I 


APPENDIX   L — REPORT   OF   CAPTAIN   BIXBY.  935 

ich  the  canal  or  adjacent  ground  daring  high  or  storm  tides.    A  series 

inspections  and  special  examinations  have  been  made  (1886-'87)  by 

wbicb  it  was  shown  that  the  effect  of  this  work  has  been  and  will  be 

beneficial  rather  than  detrimental  to  the  rice  interests  of  the  neighbor- 

)od. 

The  improvement  is  not  sufficiently  advanced  to  have  yet  produced 
:s  fall  effect  upon  commerce,  but  its  completion  will  undoubtedly  double 
lie  present  commerce  of  the  San  tee  River,  already  about  $1,700,000  of 
transported  goods  per  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1887,  are  herewith  appended. 

(5)  Work  of  the  past  year. — ^The  special  work  of  the  year  is  as  follows: 
Expenditures,  $522.24 ;  value  ot  United  States  plant,  $255.  None  of 
the  muchueeiled  dredgiujp:  was  done  during  the  year  because  the  avail- 
able funds  were  not  sufficient  for  advantageous  use. 

Owing  to  Its  variable  nature  and  the  difficulty  of  properly  specifying 
it  beforehand  and  measuring  it  up  afterwards,  such  work  as  was  done 
was  allowably  done  for  economy  and  advantage  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

Daring  the  year  the  United  States  canal  bank  was  raised  at  three  low 

places  for  a  total  distance  of  about  142  linear  feet.    Since  August  1,  a 

water-gauge  record  has  been  kept  at  the  Santee  Kiver  Bridge  to  deter- 

ine  the  flow  of  water  in  the  lower  river  and  its  high  and  low  water 

arks,  and  between  August  1  and  January  16  a  tide-gauge  was  kept 

ir  a  sioailar  purpose  at  the  Santee  mouth  of  the  canal.    Some  minor 

caminations  and  surveys  have  been  made  from  time  to  time,  maps  and 

cords  have  been  completed,  and  property  cared  for. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 

least  once  during  the  year. 

Such  work  as  has  been  done  on  this  improvement  during  the  year 
has  been  very  efficiently  carried  on  under  the  immediate  supervision  of 
Assistant  Engineer  Reid  Whitford,  whose  report  is  herewith  appended. 
(6)  BecomtMndations  for  future  work.^^lt  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  originally  proposed 
and  recommended  project  of  1880,  so  b»  to  secure  to  the  Santee  River  a 
straightened  canalized  outlet  through  Mosquito  Creek  7  miles  long,  50 
feet  wide,  and  7  feet  deep  at  mean  low  water,  so  as  to  secure  a  safe  and 
nnobstructed  7-foot  navigation  from  the  mouth  of  the  Santee  River  to 
Wright's  Bluff,  and  thence  a  similar  5-foot  navigation  to  its  head  in  the 
GoDgaree  and  Wateree  rivers,  at  a  total  expense  of  $270,750,  in  addi- 
tion to  the  funds  available  June  dO,  1888,  to  be  appropriated  in  yearly 
installments  of  as  much  as  $200,000  until  complete.  Smaller  yearly  ap- 
propriations, involving  the  alternate  disorganization  and  reorganiza* 
lion  of  working  parties,  damage  to  unfinished  work,  extra  superin- 
tendence, and  deterioration  of  plant,  may  increase  the  cost  of  the  work 
by  from  $2,000  to  $6,000  per  appropriation.  It  is  estimated  that  this 
improvement  would  at  once  (as  already  shown  by  past  experience  on 
the  neighboring  Pee  Dee  River)  increase  the  Santee  River  commerce  by 
from  $1,000,000  to  $2,000,000  per  year.  Further  improvement,  so  as  to 
increase  the  above  widths  and  depths  of  either  canal  or  river,  is  not 
i^commended  until  commerce  shall  have  shown  a  further  immediate 
necessity  therefor. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $3,000  to  $5,000  per  year. 

It  is  desirable  that  two  more  short  cut-offs  should  be  made  across 
long  loops  of  Mosquito  Creek,  and  perhaps  one  already  located  cut-oflf 
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be  changed  in  position.  The  expense  of  obtaining  the  right  of  way  for 
these  cut-offs,  if  anything,  will  be  slight.  It  is  therefore  recommended 
that  such  small  portion  of  the  amount  appropriated  for  the  improvement 
of  the  Santee  Biver,  South  Carolina,  as  is  deemed  advisable  by  the  Sec- 
retary of  War  may  be  used  for  acquiring  the  right  of  way  for  the  propos^ 
project;  the  said  right  of  way  to  be  ol^ained  by  agreement  with  parties 
interested,  or  by  condemnation,  as  provided  for  by  the  laws  of  the  State 
of  South  Carolina,  in  the  event  of  failure  to  make  a  reasonable  agree- 
ment. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  shoald 
be  carried  on  approximately  as  follows : 

Completing  the  canal  to  30  feet  width  and  6  feet  depth $55, 000 

Side-drainage  ditches  and  catch-sand  fences  t>o  guard  against  salt  water  and 

the  encroachments  of  the  ocean 5,000 

Snagging,  trimming,  dredging,  and  diking  in  the  Santee  River  proper 75,000 

Widening  and  deepening  Mosquito  Creek  Canal  to  50  feet  width  and*?  feet 

depth  120,750 

Revetting  the  side  of  Mosquito  Creek  Canal  when  necessary 15, 000 

The  most  of  the  dredging  might  advantageously  be  done  by  contract; 
but  otherwise  all  this  work  should  for  advantage  and  economy  be  done 
by  hired  labor  and  purchase  of  materials  in  open  market. 

Thib  river  and  Mosquito  Creek  are  in  the  collection  district  of  GeorgetowD,  S.  C. 

Money  statefnent 

July  1,  1887,  amount  available $5,751.00 

July  1,  1887,  amount  received  from  sale  to  another  work 1 1. 24 

5, 762. 24 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $516.24 

July  1,  1888,  outstanding  liabilities 6.00 

522.24 


July  1,  1888,  balance  available 5,240.00 

Amount  appropriated  by  act  of  August  11, 1888 24,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29, 240. 00 


< 


Amount  (estimated)  required  for  completion  of  existing  project 246, 750. 00 

Amount  that  oa'h  be  prohtably  expended  in  fiscal  vear  ending  June  30, 1890  200, 000. 00 
Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  1867. 


report  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  May  31, 1888. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  Santee 
River  improvement  during  the  fiscal  year  of  1887-88: 

There  has  been  no  work  done  except  the  raising  of  three  low  places  in  the  United  States 
Canal  bank,  about  142  linear  feet  in  all,  and  requiring  the  handling  of  315  cubic  yards 
of  material ;  and  keeping  two  gauges — one  at  the  Santee  mouth  or  the  United  States 
Canal  and  the  other  at  Santee  Bridge.  Observations  at  both  gauges  were  begun  Au- 
gust 1, 1887,  and  at  the  former  were  stopped  temporarily  on  January  16, 1888,  but  are 
still  continued  at  the  latter. 

All  the  works  at  South  Island  have  stood  the  force  of  the  elements  during  the  year 
quite  well,  except  the  catch-sand  fence,  which  was  blown  and  washed  down  during  a 
violent  storm  in  the  autumn  of  1887.  This  same  gale  forced  the  water  across  the 
beach  in  sufficient  volume  to  cause  a  small  break  in  the  United  States  Canal  bank, 
which  has  since  been  repaired. 
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It  is  thonght  that  the  one  small  drainage  ditoh  which  leads  from  the  lagoons  into 
he  Santee  River,  via  Little  Minim  Creek,  is  not  eqnal  to  the  task  of  disposing  of 
[he  overflowing  sea-water  during  storm  or  gale  tides.  To  remedy  this  defect  in 
the  draioa^e  system  it  is  believed  that  another  ditch  should  be  cut  about  the  same 
width  and  depth  of  the  present  one,  bat  in  the  opposite  direction,  so  as  to  enter  Mos- 
qnito  Creek.* 

io  addition  to  this  a  large  drainage  trnhk  should  be  placed  nnder  the  old  cansewav 

jear  the  dyke  across  Lagoon  Creek,  so  that  the  surplus  water  might  be  drained  through 

rfafs  int'O  Lagoon  Creek  at  such  times  as  both  ditches  are  unable  to  properly  dispose 

>f  the  overflowing  salt  water. 

The  United  States  hoister  Congaree  No.  T,  70  feet  long,  18  feet  wide,  and  4  feet 

Iraught,  made  the  trip  from  Georgetown  to  Columbia  and  return,  via  the  United  States 

Janal  at  South  Island,  and  experienced  no  serious  difficulty  in  passing  through  the 

*aual,  though  of  course  she  was  somewhat  delayed,  owing  to  some  narrow  places  in 

^nsquito  Creek. 

Some  trade  has  been  carried  on  daring  the  year  through  the  canal  by  small  sailing 
eraft,  lighters,  and  rafts.  Tbis  trade  was  not  much,  nor  could  much  be  expected  while 
this  passage  remains  in  its  present  incomplete  state. 

RECOMMENDATIONS  FOR  NEXT  SEASON'S  WORK. 

Protection  against  ocean  water;  cutch-tand  fence. — It  is  respectfully  recommended  that 
the  aand  fence  on  the  beach  at  South  Island  be  restored  by  building  it  new  and  sta- 
tionary, and  whenever  it  requires  raising  extra  boards  be  nailed  on. 

It  IS  also  suggested  that  the  wings  or  stays  of  the  general  line  of  the  fence  be  10 

feet  long  and  placed  at  right  angles  to  it,  and  that  they  be  located  only  10  feet  apart 

on  either  side,  instead  of  50  feet  as  before.    From  a  year  and  a  hairs  experience  with 

<a  movable  sand-catcher  fence  on  South  Island  it  is  believed  that  the  expense  would 

te  no  greater  in  furnishing  and  nailing  on  boards  to  a  fixed  or  rigid  idnce  than  it 

roald  be  to  raise  a  movable  one,  and  probably  not  as  great. 

It  is  also  recommended  that  steps  be  taken  to  build  and  extend  this  section  of  the 

beach  by  the  use  of  stone  in  the  construction  of  short  spur  jetties,  placed  at  proper 

'intervals,  reaching  out  into  the  sea.     I  would  respectfully  state  that  the  sands  of 

Sonth  Island  Beach  are  underlaid  by  stiff  mud,  at  a  depth  of  from  5  to  8  feet,  and 

hat  this  mud  is  not  easily  washed  or  disintegrated  by  the  action  of  the  waves.     It 

rail  be  seen  bare,  reaching  at  least  to  the  low-water  line,  along  the  beach.    For  these 

»iK»ns  it  is  recommendecT  that  an  experiment  be  tried  with  jetties,  constructed  of 

aide  piles,  mud  and  cap  sills,  and  2-inch  plank  sheet  piles,  and  placed  along  this 

each,  with  the  view  of  building  it  up— these  temporary  wooden  jetties  though,  even 

J  saccessfol,  to  be  replaced  as  soon  as  possible  by  permanent  stone  ones. 

Drainage  ditches. — It  is  recommended  that  another  drainage  ditch,  having  the  usual 
trunk  in  it,  of  same  size  at  least  of  present  one,  be  cut,  connecting  the  lagoons  with 
losquito  Creek  on  the  north,  as  illustrated  by  a  map  of  this  lino  sent  you  in  the  fall 
r  \Sd6^    This  ditch  is  believed  to  be  necessary,  inasmuch  as  the  present  system  does 
iot  seem  sufficient  to  dispose  of  the  overflowing  sea  water  during  storm  or  gale  tides. 
U  a  donble  precaution  it  is  also  recommended  that  a  trunk  be  placed  under  the  old 
acseway,  so  as  to  empty  the  water  into  Lagoon  Creek  near  the  dike  during  the  prev- 
alence of  nnosual  storms,  when  the  combined  efforts  of  both  ditches  would  be  unable 
»  rapidly  dispose  of  the  rush  of  waters  from  the  sea.    It  is  also  recommended  that 
le  small  surface-drainage  ditches  which  were  left  unfinished  last  year  be  oomuleted 
ad  the  dimensions  of  that  one  along  the  United  States  Canal  bank  be  increasea  from 
-foot  bottom  and  3-foot  top  width  to  4-foot  bottom  and  6-foot  top  width. 
Dredging, — It  is  respectfullv  recommended  that  dredging  be  continued  under  the 
iresenD  approved  proiect  preferablv  in  the  following  order; 

(1)  Redredge  the  whole  length  of  the  present  canal,  beginning  at  its  Lagoon  Creek 
;Dd,  so  that  at  least  6  feet  depth  at  low  water  and  at  least  32  teet  top  width  and  26 
Seet  bottom  width  be  left  everywhere  in  it. 

(2)  Then  make  the  cut  A  B  32  feet  top  and  26  feet  bottom  width  and  6  feet  deep 
It  low  water  f  to  the  low- water  6-foot  curve  in  Santee  River,  if  right  of  way  can  be  ob- 
tained from  the  owner  of  the  land,  and  if  this  seems  impossible,  then  dredge  the 
^ot«Q  month  of  Mosquito  Creek  to  a  depth  of  at  least  6  feet  and  width  of  a  least  60 

/eet  at  low  water.    Cypress  stumps  may  be  expected  to  be  found  in  that  locality  in 
iredging. 

(3)  Then  dredge  such  crooked  portions  of  Mosquito  Creek,  north  of  Lagoon  Creek, 
as  are  embraced  in  the  route  through  from  Santee  to  Winyaw  Bay,  where  it  may  be 
necessary  to  furnish  6  feet  depth  and  60  feet  width  at  low  water. 

•  Map  showing  proposed  direction  of  line  of  ditch  was  forwarded  to  your  office  in 
the  fall  of  the  year  l&iG. 
t  See  map  at  page  1120,  Appendix  M,  Annual  Report  Chief  of  Engineeta  fox  1SB&, 
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(4)  Then  complete  the  cut  C  D""  at  least  32  feet  top  and  26  feet  bottom  width  aiiu 
6  feet  deep  at  low  water  to  the  6-foot  low-water  carve  in  Winyaw  Bay,  provided  the 
right  of  way  can  be  obtained  from  the  land-owners.t  If  the  qaestion  of  right  of  way 
can  not  be  definitely  and  satisfactorily  settled,  then  to  deepen,  by  dredging,  the  Win- 
yaw  mouth  of  Mosquito  Creek  to  the  6-foot  low- water  curve  in  Winyaw  Bay  to  a 
width  of  at  least  60  feet  and  depth  of  6  feet  at  low  water. 

(5)  Then  complete  out  from  Lagoon  Creek  to  Mosquito  Creek,  at  Station  208-30,  to 
width  on  bottom  of  at  least  26  feet  and  on  top  of  at  least  ^  feet,  with  a  depth  of  6 
feet  at  low  water. 

(6)  After  this  then  make  the  other  cuts,  C  D  and  E  F,  on  both  Santee  and  Win- 
yaw Bay  sides,  as  proposed. | 

It  is  respectfully  recommended  that  dredging  be  done  by  contract  and  all  other 
work  by  hired  labor,  purchase  of  material  in  open  market,  as  it  is  believed  to  be  more 
economical  and  advantageous  to  the  Government  to  do  so. 

Surveys. — It  is  respectfully  recommended  that  the  present  canal  be  surveyed  and 
cross-sectioned  at  least  every  50  feet  to  determine  what  changes,  if  any,  have  taken 
place  since  work  stopped,  and  the  whole  system  of  drainage  be  surveyed  to  determine 
the  same,  and  that  the  section  of  beach  where  the  catch-sand  fence  is  located  be 
cross-sectioned  carefully  with  a  level,  every  10  feet  longitudinally  and  5  feet  across, 
from  the  low-water  line  on  the  beach  to  the  marsh  land  on  the  opposite,  and  that  one 
of  these  sections  to  every  500  feet  be  extended  to  the  west  side  of  the  United  States 
Canal.  This  all  to  be  mapped  in  the  field  and  the  contours  to  be  drawn  thereon.  This 
will  determine  beyond  all  question  of  doubt  just  what  changes  are  taking  place 
there  from  year  to  year. 

It  is  respectfuUv  suggested  that  all  bench-marks  on  South  Island,  together  with 
reference  points  of  surveys,  be  checked  up  and  replaced  where  necessary. 

COMMERCIAL  STATISTICS. 

You  are  respectfully  referred  to  the  statement  of  commerce  mailed  to  your  office 
on  March  29,  ld88,  for  this  information.  While  this  statement  relates  more  particu- 
larly to  the  calendar  year  of  1887,  still  it  is  believed  that  it  is  not  different  from  the 
fiscal  year  of  1887-'88. 

Very  respectfully,  your  obedient  servant, 

RsiD  Whitford. 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers t  U,  S,  A. 


COMMBKCIAL  STATISTICS. 

When  work  was  commenced  in  1880  the  river  was  navigable  for  6-foot  draujg^ht  boats 
at  high  water  154  miles  up  to  Wright's  Bluff,  but  the  bar  entrance  to  the  river  was 
narrow,  crooked,  shifting,  and  carried  only  4  feet  of  water  at  low  water.  This  bar 
entrance  can  not  be  improved  except  at  great  cost.  The  commerce  is  estimated  to 
have  then  been  about  $600,000  per  year,  carried  by  4  steamers  and  a  few  small  ocean 
schooners.  At  present  the  navigation  of  the  river  is  the  same  as  in  1880,  all  the 
money  having  be^n  spent  (as  directed  by  Confess)  upon  makiuj^  an  outlet  for  the 
river  to  Winyaw  Bay  by  means  of  a  canal  7  miles  long,  30  feet  wide,  and  6  feet  deep 
at  low  water.  This  canal  is  at  present  only  completed  so  far  as  to  allow  the  passage 
at  low  water  of  boats  20  feet  wide  and  of  3  feet  draught.  No  marked  increase  of  com- 
merce is  expected  until  this  canal  is  finished  to  full  depth  aud  width.  The  present 
commerce  is  estimated  at  about  $1,700,000  per  year. 

The  Santee  River  is  itselt  the  outlet  to  the  commerce  of  the  Congaree  and  Wateree 
ri  vers,  which  (as  soon  as  draw-spans  are  placed  in  the  South  Carolina  railroad  bridges) 
will  baud  over  to  it  a  commerce  estimated  at  $4,500,000  per  year.  Adding  to  this 
its  own  commerce  of  $1,640,000  per  year,  we  find  that  it  must  be  prepared  within 
two  or  three  years  to  carry  a  commerce  of  about  $6,000,000  per  year.  This  commerce 
demands  a  short  and  safe  6-foot  draught  outlet  to  the  ocean,  and  the  shortest  and 
safest  is  by  canal  to  Winyaw  Bay.  It  is  very  important,  therefore, -that  this  canal  be 
completed  as  soon  as  possible,  and  larger  annual  appropriations  are  necessary  therefor. 

*  As  shown  on  No.  6d8,  Santee  maps  IS-^,  forwarded  to  you  in  the  summer  or  fall 
of  1886. 

t  There  seems  to  be  considerable  dispute  as  to  the  ownership  of  the  land  through 
which  this  proposed  cut  will  pass,  as  two  or  more  parties  claim  it. 

t  See  map  at  page  1039,  Appendix  L,  of  the  Report  of  the  Chief  of  Engineers  for  1^6. 
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Fall  atatiBtics  as  to  the  commerce  of  1887  could  not  be  obtained  from  the  steam* 
j^  companiee,  but  those  attainable  give  approximate  estimates  as  follows : 


Articles. 


Cotton bales.. 

Hnrits  tnrpentiiie barrels.. 

toain  and  tar do.... 

U.ce  <roii|^b) bushels.. 

Iluaclee  namber . . 

r«oeral  merchandise,  xoainly  retam  freights tons. . 


Total 


Quantity. 


12,000 

10.000 

60,000 

200,000 

2,000.000 

3,000,000 

10,000 


Rate 
per  item. 


$50.00 

10.00 

L50 

1.25 

*15.00 

tlO.  00 

50.00 


Value. 


$600,000 

160.000 

90,000 

250.000 

10.000 

30.000 

500,000 


1,600.000 


♦  Per  1,000. 


\  Per  1,000  feet. 


The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Ried 
^Thitford.  His  report  was  made  from  personal  knowledge  and  from  conversations 
rith  the  principal  merchants  and  shippers  of  the  neighborhood. 


L  17. 
IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 


HISTORY  OF  OPERATIONS. 


(1)  Reference  to  past  reports. — For  special  description  of  river  see  pages 
4-916,  Annual  Report  for  ItSSO;  tor  special  history  of  past  work  see 
ge  1057,  Aunual  Report  for  1886. 

;2)  Original  condition. — The  Wateree  River,  which  unites  with  the 
^ngaree  to  form  the  Santee,  has  (including  its  upper  portion,  called 
e  Catawba)  a  total  length  of  about  310  miles  and  a  drainage  area  of 
&42  square  miles. 

When  placed  under  governmental  improvement  in  1882  this  stream 
'd  a  low- water  depth  of  from  3  to  4  feet  from  Its  mouth  in  the  Santee 
»ward  68  miles  to  Camden,  its  practical  limit  of  steam  navigation. 
rem  its  month  upward  14  miles  the  river  was  completely  blocked  at 
I  stages  of  water  by  sunken  logs  and  stumps  and  by  floating  obstruc- 
ts, and  at  moderate  stages  by  the  bridges  of  the  South  Carolina  and 
the  Wilmington,  Columbia  and  Augusta  Railroads,  then  without 
aw  spans;  thence  54  miles  to  Camden  navigation  was  possible  but 
ttigerous  except  during  high  water.  Its  commerce,  therefore,  was 
en  practically  nothing. 

(3)  Plan  of  improvement. — Theoriginal  project  of  1881-^82,  as  continued 
I  date,  proposed  to  secure  a  safe  and  unobstructed  4-foot  navigation 
''er  this  entire  distance  at  all  stages  of  water. 

rhe  total  final  cast  of  this  work  was  estimated  in  1885  at  $58,500. 

J  account  of  inadequate  yearly  appropriations  and  their  consequences 

^e  alternate  disorganization  and  re-organization  of  working  parties, 

lamage  to  unfinished  work,  extra  superintendence,  and  deterioration  of 

*ant)  these  estimates  are  now  (1888)  raised  to  $60,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 

8»S,  is  $35,500. 

(4)  jBe«u/t«.— Up  to  June  30,  1888,  ^  total  of  $34,660.98  has  been 
pent  in  all  upon  this  improvement,  giving  a  thoroughly  cleared  4-foot 
lavigation  at  all  stages  of  water  from  the  mouth  of  the  river  11  mWft^ 
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upward,  and  thence  a  fairly  well  cleared  4-foot  navigation  over  the  re^. 
of  the  river  57  miles  to  Camden. 

In  consequence  of  this  improvement  a  steam-boat  line  would  have 
been  permanently  established  upon  the  whole  length  of  the  river  had 
it  not  been  prevented  by  the  obstructions  offered  by  two  railroad 
bridges.  As  soon  as  obstructions  be  removed  a  river  commerce  of 
$1,000,000  of  transported  goods  per  year  will  probably  be  at  once  de- 
veloped. A  personal  inspection  of  the  river  over  its  entire  length  in 
1885  showed  the  agricultural  richness  of  the  river  basin,  its  urgent  need 
for  water  transportation  facilities,  and  the  worthiness  of  the  improve- 
ment. 

The  latest  reliable  commercial  statistics  (those  for  the  year  endiB 
December  31,  1887)  are  herewith  appended. 

Navigation  of  the  river  is  obstructed  as  follows  (see  special  report 
dated  December  18,  1886) : 

Eight  miles  above  its  mouth  in  the  Santee  this  river  is  crosised  by  the  Camden 
Branch  of  the  South  Carolina  Railroad  on  a  wooden  through  bridge  without  a  draw- 
«pan,  the  bottom  of  the  bridge  being  15.3  feet  above  low  water. 

Thirteen  miles  above  its  mouth  the  river  is  also  crossed  by  the  Wilmington,  Colnra- 
bia  and  Augusta  Railroad  on  a  wooden  deck  bridge  without  a  draw-span ,  the  bottom 
of  the  bridge  being  about  17  feet  above  low  water. 

The  current  of  tnis  river  is  swift  and  strong,  especially  during  high-water  stages. 
Both  bridges  have  already  proved  serious  obstructions  to  a  desired  navigation. 

It  is  recommended  that  the  owners  of  both  these  bridges  be  required  to  insert  suit- 
4ible  draw-spans  in  their  bridges  (as  required  b^  the  laws  (1887 )  of  the  State  of  South 
Carolina);  that  the  spans  b&at  least  60  feet  wide  in  the  clear;  that  the  opening  be 
placed  with  reference  to  deep  water  and  the  convenience  of  navigation ;  that  the 
openings  be  provided  with  strong  and  suitable  fenders  on  both  ends  of  the  span,  ex- 
tending, say,  150  feet  above  and  80  feet  below  the  bridge,  and  that  these  fenders 
ehould  rise  above  ordinary  high  water  to  within  about  a  foot  of  the  draw-span's  lower 
chord. 

(5)  Work  of  past  year, — The  special  work  of  the  year  has  been  as  fol- 
lows :  Expenditures,  $1,878.88 ;  value  of  United  States  plant,  $1,735. 
One  United  States  steamhoister  was  in  use  during  a  portion  of  the  year. 
No  regular  work  of  snagging  was  done  during  the  year,  mainly  because 
of  the  existence  of  the  railroad-bridge  obstructions,  and  partly  because 
the  available  funds  were  no  longer  sufficient  for  advantageous  use. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  such  work  as  was  done 
was  allowably  done,  for  economy  and  advantage,  by  hired  labor  and  the 
purchase  of  materials  in  open  market 

Since  the  1st  of  August,  1887,  two  water-gauge  records  have  been 
kept  to  determine  the  flow  of  water  and  the  high  and  low  water  marks 
at  important  points  of  the  river.  Minor  surveys  have  been  made  for 
the  purpose  of  obtaining  suitable  data  for  laying  out  and  ordering  future 
work  along  the  river  and  at  bridge  crossings ;  maps  and  records  have 
l)een  completed  and  property  cared  for. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
least  once  during  the  year. 

Such  work  as  has  been  done  on  this  improvement  during  the  year 
has  been  very  efficiently  carried  on  under  the  immediate  supervision  of 
Assistant  Engineer  Keid  Whitford,  whose  report  is  herewith  appended. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  improved 
and  adopted  project,  so  as  to  secure  a  thoroughly  cleared  4-foot  navi- 
gation over  the  entire  river  at  all  stages  of  water,  at  a  total  expense 
of  $24,500 in  addition  to  the  funds  available  June  30,  1888 ;  this  amount 
to  be  appropriated  in  one  sum  during  the  next  year.    Smaller  yearly 
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propria tions  may  iocrease  the  cost  of  the  work  by  from  $1,000  to^ 
t,00O  per  appropriation. 

Farther  improvement,  so  as  to  extend  the  navigation  above  Camden 
r  to  deepen  that  below  Camden,  is  not  recommended. 
It  is  strongly  recommended  that  the  South  Carolina  Railroad  and  Wil- 
ington,  Colombia  and  Angnsta  Railroad  be  required  to  put  a  draw- 
f&n  in  their  bridges  across  the  river. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
m  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  shon)d 
carried  on  approximately  as  follows : 

The  entire  length  of  the  river  should  be  examined  and  improved  uni- 
»rmly  each  year.  During  the  low-water  stage  the  most  troublesome 
token  logs  and  snags  should  be  removed  from  the  channel.  During  the 
ligh- water  stage  the  most  troublesome  leaning  trees  should  be  cut  down 
id  pulled  b  ck  from  the  banks,  as  also  such  trees  on  caving  banks  a»^ 
appear  liable  to  fall  into  the  river  during  the  following  year. 
All  this  work  should,  for  advantage  and  economy,  be  done  by  hired 
ibor  and  purchase  of  materials  in  open  market. 

Thie  river  is  in  the  collection  district  of  Oeorgetown,  8.  C. 

Money  statement. 

Fnly  1,  1887,  amonnt  available $2,717.9(^ 

fnlv  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,753.66 

rnly  1, 1888,  outstanding  JiabiUties 125.22 

1.878.8S 

fuly  1,  1888,  balance  available 839. 02- 

lonnt  appropriated  by  act  of  Augustll,  1888 12,000.  00 

|Amount  avaUable  for  fiscal  year  ending  June  30, 1889 12, 839.  02 

i Amount  (estimated)  required  for  completion  of  existing  project . . . 12, 500.  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    12, 500.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Report  of  mr.  rkid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  8,  C,  May  26,  1888. 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  upon  th» 
Hsprovement  of  Wateree  River,  South  Carolina,  during  the  fiscal  year  1887-88. 

There  was  no  work  of  snagging  or  clearing  banks  done,  under  the  approved  pro- 
rMTt,  owing  to  lack  of  funds. 

An  inexpensive  rubber- tube  measurement  survey  of  the  river  from  Camden,  th& 

present  head  of  navigation,  to  its  mouth  was  made  and  maps  forwarded  to  you.    A 

nrrey  of  this  kind  was  needed  very  much,  as  there  was  in  existence  no  authentic 

tap  giving  any  reliable  information  concerning  the  river.     The  party  who  went 

rer  the  stream  in  this  survey  during  November  last  reported  it  as  being  then  in  a 

jurly  good  condition  for  navigation,  though  there  remains,  of  course,  a  great  deal  to^ 

be  done  in  the  way  of  snagging  and  clearing  banks  to  secure  a  channel  of  width  and 

depth  desired. 

Two  water-gAuges  have  been  kept  since  the  first  day  of  last  August,  to  determine 
the  flow  and  high  and  low  water  mark  at  important  points  of  the  river.  As  long  a» 
these  gauge  observations  continue,  their  reports  are  being  published  in  the  Charles- 
town  News  and  Courier  (free  of  expense  to  the  United  States),  and  prove  to  be  of 
g^reat  advantage  to  the  planters  and  others  having  live  stock  on  the  river  low  groMii^'^y 
tince  timely  warning  is  thua  given  to  all  of  the  approach  of  deatnxcUvo  ir^a\kft\&* 
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There  is  still  no  navigation  on  the  Wateree,  owing  to  the  continued  absence  of 
draw  opening  in  the  railroad  bridges.  An  act  was,  however,  passed  by  the  last  gen* 
eral  assembly  of  this  State,  requiring  all  bridges  in  South  Carolina,  over  navigable 
streams,  to  be  provided  with  suitable  draw  openings  by  their  owners.  It  is  now 
reasonable  to  believe  that  the  railroad  companies  wfll  at  an  early  day  comply  with 
the  requirements  of  this  law.  When  this  is  done  the  South  Carolina  Steamboat  Com- 
pany will  at  once  put  a  line  of  steamers  on  the  river,  where  a  large  and  lacntive 
trade  will  doubtless  be  at  once  established. 

It  is  well  known  that  the  Wateree  River  flows  through  one  of  the  richest  farming 
sections  in  South  Carolina,  and  the  people  living  along  its  banks  are  distressingly  in 
need  of  open  and  free  transportation  via  this  river.  'Hiey  express  themselves  openly 
as  being  particularly  desirous  for  this  improvement  to  be  continued  and  completed, 
so  that  they  may  have  furnished  the  transportation  facilities  for  which  they  have  so 
long  been  waiting. 

RECOMMENDATIONS  FOR  NEXT  SEASON'S  WORK. 

It  is  respectfully  recommended  that  the  work  be  carried  on  in  general  as  before, 
i.  c,  move  back  and  forth  over  the  entire  length  of  the  river  included  within  the  ap- 
proved project,  removing  first  such  obstructions  as  appear  to  be  the  greatest  obstacles 
to  navigation,  and  then  afterwards  all  others  until  a  channel  of  desired  width  and 
depth  shall  have  been  secured.  It  is  further  recommended  that  if  another  hoisting 
machine,  in  addition  to  the  one  now  owned  by  this  and  the  neighboring  river,  the 
Congaree,  becomes  necessary  for  the  successful  prosecution  of  tne  work,  that  this 
second  machine  be  built  or  bought  in  preference  to  hiring  by  agreement,  as  it  is  be- 
lieved to  be  decidedly  more  economical  and  advantageous  to  the  Government  to  do  so ; 
and  that  the  hoister  now  owned  by  this  river  and  the  Congaree  be  put  in  thorough 
order  with  the  view  of  increasing  her  speed  and  living  quarters.  It  is  also  recom- 
mended that  all  shoals  in  the  river  between  Camden  and  its  mouth  upon  which  there 
is  not  a  channel  80  feet  in  width  and  4  feet  in  depth  at  dead  low  water  be  snrveyed 
and  map|>ed  in  detail. 

COMMERCIAL  STATISTICS. 

You  are  respectfully  referred  to  the  statement  forwarded  to  your  office  on  February 
17, 1^88,  for  the  prospective  commerce  on  this  river. 

I  can  not  close  this  report  without  thanking  sincerely  Mr.  Joseph  Bates,  gauge  ob- 
server at  the  mouth  of  the  river,  for  his  untiring  kindness  to  our  employ^,  and  the 
great  trouble  he  takes  in  making  them  all  feel  at  home  at  his  place,  and  also  for  the 
great  interest  he  ever  manifests  m  furthering  the  work  of  Improving  the  river. 
Vepy  respectfully,  your  obedient  servant, 

Reid  Whitford, 
AsHstant  Engineer. 
Capt.  W.  H.  BiXBY, 

Corps  cf  EngineerSf  U.  S,  A» 


C02CMERCIAL  STATISTICS. 

When  work  commenced  in  1882  naviration  was  Impracticable,  and  there  was  con- 
sequently no  commerce  on  the  river,  nlnce  that  the  work  done  by  the  General  Qov- 
emmeut  has  cleared  the  stream  of  obstructions,  consisting  of  logs,  snags,  and  over- 
hangingtlmber,  sufficiently  to  allow  of  its  navigation  by  Tight-£aught  steamers. 

In  1^  there  was  no  navigation,  simply  and  solely  because  the  South  Carolina 
Railway  had  up  to  the  end  of  the  year  refused  to  put  a  draw  In  its  low  continnoua 
bridge ;  but  the  last  session  of  the  South  Carolina  legislature  having  passed  an  act 
requiring  all  bridges  over  navigable  streams  in  South  Carolina  to  be  supplied  with 
proper  draw  openings,  it  is  now  reasonable  to  presume  that  this  railroad  will  be  oom- 
l)elled  to  comply  with  this  act  during  the  calendar  year  1888. 

Nothing  now  bnt  the  railroad  bridges  of  the  South  Carolina  Railway  and  Wilming- 
ton, Columbia  and  Augusta  Railroad  prevent  the  light-draught  steamers  from  run- 
ning all  the  year  from  Camden  to  the  sea-ports  of  Georgetown  and  Charleston.  The 
obstructions  offered  by  these  bridges  to  transportation  is  a  serious  obstruction  to  the 
development  of  the  neighboring  country,  and  large  portions  of  the  fertile  lands  of 
Kershaw  and  Richland  counties  west  of  the  river  are  thus  deprived  of  the  proper 
transportation  facilities  tu  which  they  are  justly  entitled.  The  people  are  sadly  in 
need  of  transportation  facilities  by  this  river,  and  many  of  them  openly  and  fre- 
quently declare  their  anxiety  to  have  a  steam-boat  line  established  on  the  river. 
The  manngeTB  of  the  South  Carolina  Steam-Boat  Company  say  they  will  put  the 
If  oats  oa  ad  BOOR  as  the  bridges  are  open.    Tho  Vs^at^i^e  ^o^^  \\ito\x^\x^xv^h.  coautryy 
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d  there  is  every  reason  to  belieye  that  the  removal  of  the  bridge  obstmotions  will 

3  rapidly  followed  by  the  establish  me  nt  of  a  river  commerce  of  from  $500,000  to 

1,000,000  x>®r  year  and  by  the  rapid  development  of  the  country  adjacent  to  the 

Ter,   a  development  whose  results  will  quickly  re-imbnrse  the  railroads  for  any 

xpenae  to  which  they  might  be  subjected  in  the  necessary  modifications  of  their 

The  estimated  commerce  of  the  first  few  years  after  the  removal  of  the  railroad 
bridges  is  as  follows : 


Article*. 


Outward, 


>»»ton 


bales. 

barreU. 

foirit«  tuqientind do  .. 

uee  (rough) boehels. 

Lomber.  ahioglee,  etc 


/nioartf. 
freights tone. 


Total. 


Quantity. 


8,000 
17,000 

4.000 
50,000 


10,000 


Bate  per 
item. 


$50.00 

1.50 

15.00 

1.25 


50.00 


Valae. 


$400,000 
25,500 
60,000 
62,500 
50.000 


508.000 
500.000 


1.098.000 


The  above  statistics  are  based  mainly  upon  the  report  of  Assistant  Engineer  Reid 
(Tbitfbrd.  His  report  was  made  from  a  personal  knowledge  of  the  locality  and  €^m 
iformation  obtained  from  the  merchants  and  shippers  of  the  neighborhood. 


L  i8. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTE  CAROLINA. 

HISTORY  OP  OPERATIONS. 

[1)  Reference  to  past  reports. — For  special  description  of  river,  see 
ges  1140-1145,  Aunual  Eeport  for  1885;  for  map,  see  page  1004,  An- 
al Report  for  1887. 

(2)  Original  condition, — The  Congaree  River,  formed  by  the  Broad 
'd  Saloda  rivers,  and  itself  uniting  with  the  Wateree  to  form  the  San- 
i,  has  (from  the  headwaters  of  its  tributaries  in  the  mountains  down 
its  mouth  in  the  Sautee)  a  total  length  of  about  250  miles,  and  a  to- 
I  drainage  area  of  about  8,312  square  miles.    The  name  Congaree  ap- 
es, therefore,  to  50  miles  of  river  from  the  confluence  of  the  Bro^ 
d  Saluda,  just  above  Columbia,  S.  C,  downward  to  the  Santee. 
When  placed  under  governmental  improvement,  in  1886,  this  stream 
d  a  low-water  depth  of  from  3  to  4  feet  from  its  mouth  48  miles  up- 
ird  to  the  railroad  bridge  at  Columbia,  and  thence  a  1  foot  low- water 

Ni>th  2  miles  further  to  its  head ;  the  navigation  of  the  lower  47  miles 
rem  the  mouth  upward  to  Oranby  being  blocked  at  all  stages  of  water 

ainly  by  the  South  Carolina  Railroad  Bridge  (without  a  draw),  and 
scondarily  by  sunken  logs,  snags,  overhanging  trees,  and  the  naviga- 
H>n  of  the  upper  3  miles  above  Grauby  being  prevented  by  its  swift 
unent  and  numerous  rock-ledges  and  bowlders.  Its  commerce,  there- 
fore, was  practically  nothing. 

(3)  Plan  of  improvement. — ^The  original  project  of  1885  proposed  to 
©cure  a  thoroughly  cleared  4-foot  navigation  below  Gran  by  at  all  stages 
)f  water,  and  estimated  (not  recommended  for  improvement  at  that 
ime)  tlie  cost  of  a  cleared  100-foot  channel  through  the  shoals  above 
Grauby.    Two  yes^rs  later,  the  river  having  been  roughly  cleaxeOi  ON^ 
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its  entire  length  below  Grauby  and  there  being  no  longer  anything  bat 
the  rock  obstrtictions  opposite  Columbia  to  prevent  the  commerce  of 
the  Broad  and  Saluda  rivers  from  going  down  the  Congaree  River  to 
its  mouth,  the  upper  portion  of  the  river  appeared  worthy  of  immediate 
improvement  by  the  General  Government,  and  the  projects  of  1887  pro- 
posed to  secure  a  thoroughly  cleared  channel  of  100  feet  width  and  4^ 
feet  depth  at  low  water  below  Granby  and  of  natural  depth  abov^ 
Granby. 

The  total  final  cost  of  this  work  was  estimated  in  1885  and  1887  at^- 
$54,500. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30^ 
1888,  is  $7,500. 

(4)  ResMlts.^JJp  to  June  30, 1888,  a  total  of  $6,928.86  has  been  spent; 
in  all  upon  this  improvement,  giving  a  fairly  well-cleared  navigation  or 
about  70  feet  width  and  4  feet  depth  at  low  water  over  the  entire  river 
below  Granby. 

In  consequence  of  this  improvement  a  steam-boat  line  has  been 
permanently  established  on  the  river,  by  which  goods  can  be  carried 
by  water  all  the  way  from  Granby  to  the  sea  ports  of  Charleston  an< 
Georgetown. 

The  obstructions  of  the  river  by  the  South  Carolina  Railway  Bridge 
(without  a  draw  until  June,  1888)  has  prevented  any  marked  develoj 
ment  of  commerce.    The  State  of  South  Carolina  has  ordered  the  re 
moval  of  this  obstruction ;  but  the  work  has  been  delayed  by  temporiz 
ing  methods  on  the  part  of  the  railroad  company.    As  soon  as  the 
draw-bridge  is  inserted  the  river  commerce  should  increase  rapidly. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
cember 31, 1887,  are  herewith  appended. 

The  navigation  of  the  river  is  obstructed  by  bridges  as  follows : 

Five  miles  above  its  mouth  this  river  is  crossed  by  the  South  Carolina  Railroad,  on 
a  deck-bridge  without  a  draw  (and  with  a  clear  height  of  not  more  than  about  25  feet 
above  low  water). 

The  current  of  this  river  at  this  point  is  swift  and  strong,  eepecially  at  high  sta^ges 
of  water.  I  therefore  recommend  that  the  bridge  owners  be  required  to  insert  a  suita- 
ble draw-span  in  this  bridge,  that  the  span  be  at  lea«t  60  feet  wide  in  the  clear,  that 
the  opening  be  provided  with  strong  and  suitable  fenders  on  both  ends  of  this  span, 
•  extending,  say,  75  feet  above  and  below  the  bridge,  and  rising  above  high  water  to 
within  about  a  foot  of  the  draw-span's  bottom  chord. 

At  Columbia,  the  river  is  crossed  by  the  Charlotte,  Columbia  and 
Augusta  Eailroad  bridge,  and  by  the  Columbia  Tob  Carriage  Bridge^ 
both  without  draws. 

Since  the  improvement  of  this  portion  of  the  river  will  not  be  com- 
pleted for  several  years,  it  is  recommended  that  these  bridges  be  allowed 
to  remain  for  the  present  in  their  present  condition. 

(5)  Work  of  past  year. — ^The  special  work  of  the  year  is  as  follows ; 
Expenditures,  $2,038.05.  Value  of  United  States  plant,  $1,676.  On© 
hired  steam-hoister  and  one  United  States  steam-hoister  were  in  use 
during  a  portion  of  the  year.  No  work  in  the  field  was  done  after 
October,  1887,  because  the  available  funds  were  no  longer  suflScient  for 
advantageous  use. 

Owing  to  its  variable  features  and  to  the  difliculty  of  properly 
specifying  it  beforehand,  and  inspecting  and  measuring  it  afterwards^ 
the  work  was  allowably  done  for  advantage  and  economy  by  hired  labor 
and  the  purchase  of  materials  in  open  market. 

Between  September  1  and  November  1, 1887,  and  between  the  mouth  of 
the  river  and  Granby,  there  were  removed  70  large  logs,  3  large  stumps, 
and  5  cords  small  snags  from  the  river-channel.  Work  in  the  field  wa^ 
Slopped  in  November,  1887,  on  account  of  the  exhaustion  of  the  funds. 
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JO  water-gaages  have  been  kept  since  August  1, 1387,  to  determine 

flow  of  water  and  the  high  and  low  water  marks  at  important  points 

.he  river.     Minor  surveys  have  been  made  at  various  points  of  the 

er  and  at  bridge  crossings,  for  the  purpose  of  obtaining  suitable  data 

r  laying  out  and  ordering  future  work. 

An  inspection  of  property  and  of  the  progress  of  work  was  made  at 
ast  once  during  the  year. 

The  work  of  this  improvement  during  the  year  has  been  very  effi- 
ently  carried  on  under  the  immediate  supervision  of  Assistant  En- 
neer  Reid  Whitford,  whose  report  is  herewith  appended. 
(6)  Recommendations  for  future  work. — It  is  recommended  that  the  im- 
ovements  be  completed  in  accordance  with  the  original  estimates  of 
i85,  so  as  to  secure  a  thoroughly  cleared  channel  of  100  feet  width  and 
feet  depth  at  low  water  below  Granby,  and  of  natural  depth  above 
ranby'to  the  head  of  the  river,  at  a  total  expense  of  $47,000,  in  ad- 
don to  the  funds  available  June  30,  1888,  this  amount  to  be  appro- 
bated at  once  in  a  single  sum.  Smaller  appropriations  will  involve 
3  alternate  disorganization  and  reorganization  of  working  parties, 
mage  to  unfinished  work,  deterioration  of  plant,  extra  superintend- 
ice  and  care  of  property,  etc.,  and  may  increase  the  cosi  of  the  work 
r  from  $2,000  to  $6,000  per  year. 

Farther  improvement  so  as  to  deepen  the  river  below  Columbia  or 
give  other  transportation  facilities  opposite  Columbia  are  not  recom- 
ended  at  present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
m  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost,  order,  and  method  of  work,  should 
j  carried  on  approximately  as  follows : 

The  entire  length  of  the  river  below  Granby  should  be  examined  and 
iproved  uniformly  each  year  by  snagging  the  channel  thoroughly 
ring  low- water  stages,  and  clearing  the  oanks  thoroughly  during 
».gh  water  stages,  removing  especially  the  worst  snags  in  the  channel 
and  such  trees  on  caving  banks  and  elsewhere  as  appear  liable  to  fall 
into  the  river  during  the  following  year.  Shoals  on  which  there  is  less 
than  i  feet  at  low  water  should  be  mapped,  sounded,  then  specially 
snagged,  and  finally  dredged  if  necessary.  Caving  banks  should  be 
specially  mapped  to  determine  the  extent  of  caving  and  the  practica- 
bility of  protection. 

The  rive^  above  Granby  should  be  opened  as  soon  as  possible,  first 

to  60  feet  width  everywhere,  and  subsequently  to  full  width  along  a 

line  of  channel  determined  only  after  a  careful  survey  of  the  river  levels, 

~^opes,  and  natural  channels. 

All  this  work  should  for  advantage  and  economy  be  done  by  hired 

bor  and  the  purchase  of  materials  in  open  market. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

ily  1, 1887,  amount  available. |2,609. 19 

July  1, 1888,  amoant  expended  daring  the  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 |2,004.38 

Joly  1, 1888,  outstanding  liabilities 33.67 

2, 038. 05 

J^ly  1, 1888,  balance  available 571.14 

Amountappropriatedbyactof  August  11, 1886 7,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 8,071.14 

waSS 60  "^ 
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{Amonnt  (estimated)  recjnired  for  completion  of  existins;  project |39,&.,. 
AmoQDt  that  can  be  prohtably  expended  in  fiscal  year  ending  Jnne  30, 1890    39, 50C 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  REID  WHITFORD,  ASSISTAKT  BXOIXEER. 

UxiTKD  States  Engineer  Office, 

Georgetown,  5.  C,  May  29,  1888. 

Captain  :  I  have  the  honor  to  make  the  following  report  npon  the  improvem 
of  Consaree  River,  Soath  Carolina,  during  the  fiscal  year  1887-'88. 

Work  was  resumed  npon  the  river,  at  it  mouth,  in  July,  1887,  by  the  United  Stal 
self-propelling   hoister  Congaree  No,    1,  after  having    been  suspended  for  sevei 
months,  awaiting  the  completion  and  delivery  of  this  machine ;  but  this  work  w 
immediately  stopped  for  about  2  months  by  a  fi-eshet  of  unusual  height.    Work  was 
recommenced  the  first  of  the  following  September  and  continued  nntil  entirely  sus- 
pended, in  November,  1887,  funds  having  been  exhausted.    The  work  of  the  year  re- 
sulted in  a  rough  clearance  of  the  whole  length  of  the  river  embraced  within  the  ap- 
proved project,  and  the  removal  of  its  most  formidable  obstructions,  to  the  extent  of 
75  large  logs,  5  large  stumps,  and  7  small  trees.    Prior  to  the  stoppage  of  work  the  river 
was  inspected  at  its  low- water  stage,  and  its  condition  for  navigation  by  li^ht-draught 
6teamers  is  believed  to  be  no  worse  than  (if  as  bad  as)  that  of  other  rivers  in  tliis 
State  upon  which  steamers  have  been  in  successful  operation  for  years. 

Two  water-gauges,  one  at  mouth  of  the  river  and  one  at  Columbia,  have  been  kept 
since  the  first  of  August,  1887,  to  determine  its  flow  and  its  high  and  low-water  marks 
at  these  important  points.  As  long  as  these  gauges  ai  e  kept  up  their  j*eport^  are  being 
published  in  the  Charleston  News  and  Courier  (^free  of  expense  to  the  United  States), 
so  that  planters  and  stock-raisers  in  the  low  grounds  may  receive  timely  warnings  of 
approaching  freshets. 

The  river  was  surveyed  and  mapped  at  the  crossing  of  the  South  Carolina  Railway 
Bridge  in  April  last,  to  determine  whether  this  company's  proposed  bridge-draw  was 
in  accord  with  the  needs  of  river  navigation.  A  full  report  and  maps  have  been  for- 
warded to  you  in  relation  thereto. 

Mr.  S.  R.  Rhodes,  one  of  the  most  efficient,  reliable,  and  intelligent  overseers  on 
your  works  in  South  Carolina,  while  in  charge  of  the  hoister  on  this  river  contracted 
malarial  fever  of  a  virulent  type,  and  died  very  suddenly  in  October  last.  It  is  not 
considered  safe  for  any  white  man  to  live  and  work  on  tlie  South  Carolina  rivers  be- 
tween the  months  of  August  and  October. 

As  soon  as  the  hoister  removed  the  above-mentioned  obstructions  the  South  Caro- 
lina Steamboat  Company  put  one  of  their  steamers  ( whose  carrying  capacity  is  about 
600  bales  of  cotton)  on  the  river  to  ply  between  Granby  and  the  South  Carolina  Rail- 
road Bridge,  where  it  transfers  its  freight  to  and  from  a  larger  steamer  of  the  com- 
pany, which  runs  to  and  from  Charleston.  The  boat  above  the 'railroad  bridge,  on 
the  Congaree,  has  been  run  with  considerable  success.  This  steamer  took  the  Board 
of  Trade  of  Columbia  down  the  river,  to  the  railroad  bridge,  in  January  last,  making 
its  trip  with  success  at  an  ordinary  stage  of  water.'  As  soon  as  the  railroakd  bridge 
over  this  stream  is  provided  with  a'suitable  draw-opening  (as  required  by  recent  de- 
cisions of  the  courts,  and  also  by  a  recent  act  of  the  general  assembly  of  the  State 
of  South  Carolina)  the  South  Carolina  Steamboat  Company  will  run  one  of  their 
lar^e  steamers  from  Charleston  all  the  way  to  Old  Granby,  the  present  head  of  navi- 
gation, close  to  Columbia.  The  work  on  the  draw  has  already  been  be^un.  To  per- 
fect the  oonuectiou  of  the  boats  with  the  city  of  Columbia  thc^  street  railway  of  tnat 
place  propose  to  construct,  at  an  early  day,  a  railroad  from  the  city  to  Old  Gran  by.  The 
people  of  Columbia  and  vicinity  are  very  enthusiastic  upon  the  improvement  of  this 
stream,  and  they  leave  no  effort  untried  to  further  the  work.  They  expect  great  re- 
sults to  accrue  from  the  development  of  this  river,  as  they  well  may. 

Before  any  work  was  done  by  the  General  Government  it  would  nave  been  impos- 
sible for  a  steamer  to  have  run  as  it  is  now  doing.    No  question  can  be  raised  as  to 
the  beneficial  rt^sult  which  has  followed  the  expenditure  of  the  small  and,  thus  far, 
only  appropriation  made  by  the  United  States  Government  for  the  Improvement  of 
this  stream,  since  that  result  is  evident. 

RECOMMENDATIONS  FOR  NEXT  SEASON'S  WORK. 

It  is  resj^ectfully  recommended  that  work  be  continued  b^v  removing  obstructions 
from  the  river,  as  the  bolsters  work  back  and  forth,  first  taking  out  the  most  trouble- 
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Dstractioos,  and  then  afterwards  more  thoroughly  clearing  the  river  and  banks, 

1  channel  of  desired  width  and  dep^h  shall  have  been  obtained. 

farther  recommended  that  all  shoals  in  the  river  between  its  month  and  the 

jtte,  Coltimbia  and  Angnsta  Railroad  Bridge  (a  short  distance  above  Granby), 

which  the  channel  is  less  than  80  feet  width  aud  4  feet  in  depth  at  dead  low 

;,  be  surveyed,  soanded,  and  mapped  in  detail.     It  is  especially  recommended 

I  detailed  sarvey  be  made  of  the  shoal  at  the  mouth  of  Congaree  Creek,  inolnd- 

Q  this  survey  the  river  banks  around  the  Childs'  Plantation,  as  these  banks  are 

/  washing  and  caving ;  this  survey  to  be  made  with  the  view  of  taking  steps  to 

the  wash  of  the  banks  and  to  deepen  the  shoal  to  4  feet  depth  and  80  feet  width 

Bad  low  water,  if  the  survey  proves  the  channel  to  be  of  less  dimensions.    It  is 

ier  recommended  that  the  improvement  be  carried  above  Granby,  at  least  to  the 

alette,  Columbia  and  Augusta  Railroad  Bridge,  and  that  surveys  be  made  looking 

he  connection  of  navigation  on  the  Congaree  with  that  on  the  Broad  River  above 

ambia.    It  is  also  recommended  in  case  that  a  second  hoister,  in  addition  to  the 

» owned  in  part  by  this  river,  be  needed  for  work  on  this  and  the  neighboring  Wa- 

ee  River,  that  this  extra  hoister  be  built  or  purchased,  and  not  hired,  as  it  is  nrmly 

ieved  to  be  more  economical  and  advantageous  to  the  Government  to  do  so ;  and 

It  the  hoister,  now  owned  by  this- and  the  Wateree  River,  be  put  in  thorough  order, 

th  the  view  of  increasing  her  speed  and  living  quarters. 

COMBfSRdAL  STATISTICS. 

^or  the  present  and  prospective  commerce  of  this  river  and  of  Columbia,  you  are 
■pectfally  referred  to  the  statement  forwarded  you  on  March  8,  1888. 
Very  respectfully,  your  obedient  servant. 

Reid  Whitford, 
Assistant  Engineer, 

apt.  W.  H.  BiXBT,  f 

Carps  of  Engineers,  U,  8,  A* 


COMMEROIAX  STATISTICS. 

rhen  work  commenced  in  1885  there  was  no  navigation  at  all  on  the  river, 

.  consequently  no  commerce.    Now  that  the  stream  has  been  sufficiently  cleared 

>betruotion8  a  small  light-draught  steamer  has  commenced  to  run  between  the 

i  of  navigation  and  South  Carolina  Railway  Bridge,  and  freights  are  transferred 

er  the  bridge  to  larger  steamers  and  carried  thence  to  Charleston.    This  steamer 

I  put  on  late  in  the  year  1887,  and  will  no  doubt  prove  a  ^reat  success,  since  by 

end  of  December,  1887,  she  had  brought  down  about  $30, 0C9  worth  of  naval  stores. 

I  soon  as  money  was  voted  for  the  improvement  of  the  river  the  railroads  of  the 

fhborhood  were  reported  to  have  put  on  more  trains,  to  have  reduced  their  rates, 

to  have  extended  their  facilities  for  storing  and  hauling  goods;  and  since  the 

m-boat  line  was  established  on  the  river  they  are  said  to  be  offering  still  greater 

cements  for  transportation  over  their  lines. 

le  last  legislature  of  South  Carolina  having  passed  an  act  requiring  all  bridges 
navigable  streams  in  South  Carolina  to  be  supplied  with  proper  draw-openings,  the 
h  Carolina  Railway  Companv  has  finally,  since  the  beginning  the  year  18bd,  in- 
)d  a  working-draw  span  in  its  bridge  over  this  river.  This  improvement  is  greatly 
:ed,  and  wiU  be  of  great  benefit , to  a  large  portion  of  South  Carolina,  and  espe- 
y  the  country  at  the  head  of  the  river.  Columbia  is  reported  for  the  fiscal  year 
ng  December  31, 1887,  to  have  a  commerce  of— 

eral  merchandise,  total  value  of  business |5, 250, 000 

lufacturas 1,266,000 

ton,  56,000  bales 2,750,000 

al  stores 300,000 

9, 566, 000 

he  openinff  of  the  river  will  cause  the  country  adjacent  to  the  neighboring  rivers 
sriag  to  Columbia  large  quantities  of  lumber,  cotton  ($4,000,000  more),  grain,  gran- 
,  naval  stores  for  water  transportation  to  the  sea-ports  of  Georgetown  and  Charles- 

;  and  the  return  freights  (coal,  iron,  provisions,  fertilizers)  will  add  $2,000,000  to 
commerce. 


^'?>'-^l 
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The  prospective  commeroe  of  the  river  proper  for  the  next  few  years  is  estimate 
as  follows : 


Articles. 


Qaantity. 


Cotton bales.. 

Naval  stores barrels.. 

Betam  freights tons.. 


Total. 


25,000 
35,000 
60,000 


Bate 
per  item 


$50.00 

1.50 

30.00 


Value. 


$t.250.( 

52,1 

1,800,< 


3,102,1 


This  13,000,000  river  commerce  was  in  1887  in  a  large  measure  prevented  by  the  Son 
Carolina  Railway,  whose  bridge  withoat  a  draw  would  not  allow  the  passage 
steamers. 

The  above  statistics  are  based  mainly  on  the  report  of  Assistant  Engineer  Re 
Whitford.  His  report  is  made  from  a  personal  knowledge  of  the  locality  and  frc 
information  received  from  Mr.  William  Holmes,  agent  South  Carolina  oteam-bo 
Line,  and  the  Columbia  Board  of  Trade. 


EXTRACT  FROM  LETTER  FROM  COLUMBIA  BOARD  OF  TRADE. 


Sir: 


Columbia,  S.  C,  February  29^  188a 


We  are  now  taking  the  steps  necessary  to  finishing  the  canal  recently  transfem 
to  the  city  by  our  late  legislature,  and  hope  to  have  it  completed  inside  of  two  yeai 

»       f  •  •  *  •  •  • 

We  think  we  are  justified  in  our  expectations  of  doubling  our  population  in  five 
ten  years,  and  a  manufacturing  interest  equal  to  that  of  Augusta,  Ga. 

The  opening  to  navigation  of  the  Congaree  River  will  give  us  a  very  important  ai 
cheap  outlet  to  the  ocean,  which  in  connection  with  our  numerous  railroads  w 
open  up  channels  of  trade  and  cheap  freight  in  every  direction. 

Broad  River  (one  of  the  head- water  streams  of  the  Congaree)  can  at  a  very  inco 
siderable  expense  be  opened  to  steam-boat  navigation  some  50  miles  above  our  cit 
This  river  drains  one  of  the  richest  farming  districts  in  the  South,  and  when  open 

navigation  will  bring  to  this  market  25,000  to  30,000  more  bales  of  cotton  year' 

•    *    « 

This  city  proposes  to  make  an  outlet  to  the  Congaree  from  Broad  River  to  all  bos 
going  up  or  down  without  breaking  bulk,  and  it  is  beyond  our  comprehension  to  st4i 
the  large  volume  of  farm  products,  timber,  ores,  etc.,  that  will  find  their  way  to  a  marl 
through  this  channel,  as  well  as  the  incalculable  advantage  to  farmers  and  the  vi 
area  of  bottom  lands  brought  under  cultivation,  now  lying  idle.     •    •    ** 

A  tramway  will  be  put  in  operation  this  year  from  the  city  to  Granby  (the  prese 
terminus  of  river  navigation),  a  distance  of  3  miles,  and  already  there  are  being  bu 
at  Granby  one  or  two  store-houses  and  offices  for  the  convenience  of  persons  shippi 
by  boat  such  articles  as  are  marketed  here,  say  naval  stores,  cotton,  lumber,  etc 


Respectfully  submitted. 


T.  A.  McCreery, 
For  Columbia  Board  of  Tradt 

.C  J.  Iredell, 

Pre9ideni 


L  zg. 

preliminary  examination  of  yadkin  river  from  south  cai 
lina  line  to  the  narrows,  north  carolina. 

United  States  Engineer  Offiob, 

Wilmington^  N.  0.,  February  4,  1887. 

General:  I  have  the  honor  to  sabmit  herewith  the  following  p 
liminary  report-  upon  the  examination  of  the  Yadkin  Eiver,  North  C 
olina,  from  the  South  Carolina  line  to  the  Narrows,  provided  for  by  ri^ 
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aarbor  act  of  August  5,  1886,  and  assigned  to  me  by  letters  from 
•  office  dated  September  27,  October  4,  and  October  28, 1886. 
lis  river  has  already  once  been  examined  by  the  Government,  in 
),  under  the  more  correct  title  of  Pee  Dee  River,  from  Cheraw  to 
Uwharie  River.  The  results  of  this  examination,  as  reported  by 
W.  P.  Page  and  Capt.  C.  B.  Phillips,  are  to  be  found  in  full  in  pages 
to  726,  Part  I,  Annual  Report  of  Chief  of  Engineers,  U.  S.  Army, 
1879. 

be  following  brief  description  is  condensed  from  that  report  and 
D other  information  received  from  persons  living  along  the  river: 
•he  Narrows  of  the  Yadkin  River  are  situated  at  its  lower  end,  at  a 
at  about  40  miles  northeast  of  Charlotte. 

Tiis  river  above  the  I^arrows  is  a  river  of  about  200  miles  length  and 

!Q  square  miles  of  drainage  area.    It  is  reported  as  being  over  1,000 

t  wide  just  above  the  Narrows;  as  from  20  to  40  feet  wide  and  as 

pping  from  40  to  50  feet  in  its  2-mile  passage  through  the  Narrows ; 

xpanding  again  to  1,000  feet  width  at  the  lower  end  of  the  Narrows ; 

Having  at  this  point  at  low  water  an  outflow  of  2,500  cubic  feet  of 

ter  per  second,  and  as  rising  in  its  1,000  feet  width  to  12  feet  height 

iing  freshets.    From  the  Narrows  it  flows  in  a  general  southerly 

Bction  71  miles  before  it  reaches  Cheraw,  the  present  head  of  steam 

ligation  during  the  high-water  season.    It  changes  its  name  from 

it  of  Yadkin  to  that  of  Great  Pee  Dee  at  the  entrance  of  Uwharie 

rer,  about  4  mdes  below  the  Narrows,  and  it  crosses  the  State  line 

iut  7  miles  above  Cheraw.    At  Cheraw  it  is  reported  as  being  350 

t  wide,  as  having  at  low  water  a  discharge  of  7,000  cubic  feet  of 

ter  per  second,  and  as  rising  in  its  350  feet  width  to  34  feet  height 

ring  freshets.    Between  the  Narrows  and  the  State  line,  a  distance 

about  64  miles,  it  passes  through  or  along  the  counties  of  Stanley, 

Qtgomery,  Anson,  and  Richmond.    The  following  table  shows  the 

ght  of  various  important  points  in  the  river  and  their  distance  from 

)  Atlantic  Ocean,  and  also  the  height  and  length  of  the  most  im- 

rtant  falls  and  rapids. 

llif  rapidSf  and  railroad  crossings  of  the  Yadkin  (and  Great  Pee  Dee)  RiveTf  North 

Carolinat  below  the  Narrows. 


Name. 


•0W8 

lAiie  River 

ikle'sMiU 

tyRlrer 

JeRirer 

«8j  Island  Rapids  — 

5tt  Falls 

»lifia  Central  Railroad 

.•e  Line 

Cberaw 


Distance 

from 

Atlantio 

Ocean. 

Height 

above 

sea-IeveL 

MUet. 

Feet. 

821 

420 

317 

390 

308 

335 

297 

270 

28« 

205 

281 
277 
270 

110 

257 

73 

260 

65 

Amount  and  rapidity  of  fall. 


40  feet  in  2  miles ;  rapids  and  rooks. 
Three  shoaU. 

Do. 
Six  shoals. 

30  feet  in  3  miles. 
12  feet  in  1  mile. 


Head  of  high-water  narigation  in  1887. 


From  this  table  it  will  be  seen  that  from  the  State  line  13  miles  up 
to  the  Carolina  Central  Railroad,  the  river  surface  has  a  rise  of  37 
feet  and  a  tolerably  uniform  slope  of  about  2.8  feet  to  the  mile.  In  this 
interval  the  river-bed  is  full  of  rocks  which  would  have  to  be  blasted 
away.     The  expense  of  thus  opening  a  channel  40  feet  wide  and  4  feet 
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deep  at  low  water,  from  the  Carolina  Central  Kailroad  to  Camden, 
estimated  by  Mr.  Page  in  1878  at  $162,000,  or  about  $3,000  per  mil< 

From  this  table  it  will  further  be  seen  that  from  the  Carolina  Cent 
Railroad  51  miles  up  to  the  Narrows  the  river  surface  has  a  rise  of  ab( 
310  feet  and  a  tolerably  uniform  slope  of  over  5.6  feet  per  mile,  in  ad 
tion  to  two  special  rapids  (Bluett's  Falls  and  Grassy  Island  shoals)  of 
4  miles  total  len<?th  and  10  feet  rise  per  mile.    A  slope  of  5.5  per  mile 
is  greater  than  can  be  safely  ascended  by  shallow-draught  boats  unl 
aided  by  tow  chains;  and  even  then  such  an  ascent  becomes  too  expen- 
sive for  ordinary  use ;  so  that  an  upstream  steam  navigation  would  re 
quire  the  construction  of  about  twelve  dams,  150  feet  height  of  locke 

and  7  miles  of  canal.    In  my  opinion,  bearing  in  mind  the  nature  of  th 

river'and  its  prospective  commerce,  these  locks  and  dams  should  be 
masonry,  and  the  locks  should  be  not  less  than  120  feet  long,  24  fe 
wide,  4  feet  deep  on  the  sill,  and  should  be  of  about  10  to  12  feet  lii 
At  points  where  dams  would  be  necessary  the  river  is  of  a  width  vai 
ing  from  600  to  1,000  feet,  averaging  perhaps  650  feet. 

Estimating  the  cost  of  dams  at  $80,000  each,  that  of  locks  at  $40,000 
each,  and  that  of  the  canal  at  $14,000  per  mile,  the  total  cost  of  buc^Im 
locks,  dams,  and  canals  would  reach  $1,650,000  for  the  61  miles  abo'^^e 
the  Carolina  Central  Railroad,  or  about  $30,000  per  mile.    The  servieo 
oi  these  locks  would  cost  afterwards  at  least  $30,000  per  year. 

Above  the  State  line  the  four  counties  bordering  on  the  river,  aod 
which  would  be  benefited  by  the  river  improvements,  have  (according 
to  the  1880  census  reports)  56,118  population ;  6,652  farms  of  276,524 
acres,  owning  $926,949  live  stock,  and  producing  an  annual  agricultural 
crop  of  $2,792,515.    In  these  four  counties,  and  lying  within  10  miles  of 
the  river,  is  1,000  square  miles  (640,000  acres),  mostly  of  good  land,  half 
of  which  might  easily  be  cultivated,  and  from  which  might  readily  be 
obtained  annually  $9,600,000  of  farm  crops,  in  addition  to  unlimited 
quantities  of  lumber,  stone,  and  ores.    This  region  produces  large  quan- 
tities of  cotton  (about  $500,000  per  year),  grain,  tobacco,  naval  stores,  and 
timber,  and  it  possesses  large  and  fine  quarries  of  building  stone  and 
of  gold  ore.    It  is  at  present  in  great  need  of  better  transportation.   The 
farmers  of  this  section  have  to  haul  their  goods  to  market  such  a  dis- 
tance (generally  over  20  miles),  that  their  profits  are  reduced  in  many 
cases  to  almost  nothing. 

In  my  opinion  the  steep  descent  of  this  river  and  its  large  extent  of 
rocky  bottom  render  any  extended  high  water  navigation  upward,  and 
any  extended  low-water  navigation  either  upward  or  downward,  im- 
practicable from  the  Narrows  to  the  Carolina  Central  Kailroad  Bridge 
except  by  the  aid  of  locks  and  dams,  and  render  any  low- water  naviga- 
tion impracticable  from  the  Carolina  Central  Railroad  to  the  present 
head  of  navigation  except  by  the  extensive  removal  of  rock  from  below 
low- water  level;  and  the  cost  of  such  improved  navigation  would  be 
too  great  in  comparison  with  the  advantages  to  be  derived  there&bm 
until  the  mineral  resources  of  the  river  basin  are  more  fully  developed 
than  at  present.  On  the  other  hand,  it  does  seem  to  me  as  if  it  ought 
to  be  possible  to  improve  the  down-stream  navigation  of  this  river  for 
rafts  and  barges  at  mean  and  high  water  stages  from  the  Narrows  to 
the  Carolina  Central  Kailroad,  and  both  up  and  down  stream  navigation 
for  shallow-draught  steamers  at  mean  and  high  water  stages  from  the 
Carolina  Central  Kailroad  to  Cheraw,  the  present  head  of  navigation, 
at  such  stages  of  water ;  but  I  can  give  no  definite  opinion  upon  this 
subject  until  I  have  examined  the  river  at  extreme  low- water  stages  as 
well  as  at  mean  or  high  water  stages.    Such  an  examination  will  necea- 
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y  last  through  the  greater  part  of  a  year,  and  will  prevent  me  from 
iDg  to  the  present  Congress  any  final  report  upon  the  examination 
lis  river. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

'HIEF  OF  EnGINEEES,  U.   S.   A. 

(Through  Supervising  Engineer  Col,  W.  P.  Craighill.) 

[First  indurtement.] 

United  States  Engineer  Office, 

Baltimore^  Md.^  February  9 j  1887. 

lespectfully  forwarded  to  the  Chief  of  Engineers.    Approved. 

Wm.  p.  Ceaighill, 

Colonel  of  Engineers. 


LMINATION  of  YADKIN  RIVER,  FROM  SOUTH  CAROLINA  LINE  TO  THE 

NARROWS,  NORTH  CAROLINA. 

Wilmington,  N.  C,  December  15, 1887. 

iiB:  I  have  the  honor  to  submit' herewith  a  final  report  upon  the  ex- 
mation  of  the  Yadkin  Eiver,  JS^orth  Carolina,  from  the  South  Caro- 
a  line  to  the  Narrows,  assigned  to  me  by  river  and  harbor  act  of 
gust  5, 1886,  and  letters  from  your  office  dated  September  27,  Oeto- 
c  4,  and  October  28, 1886. 

Jpon  the  4th  February,  1887,  I  submitted  a  preliminary  report  upon 
is  examination,  in  which  I  stated  the  general  features  of  the  i^ver, 
'  estimated  cost  of  its  improvement,  and  the  necessities  of  neighbor- 
communities,  and  my  opinion  as  to  the  probable  advantages  of  the 
provement  of  the  river,  as  based  upon  previous  reports  and  upon  in- 
mation  obtained  from  persons  living  along  the  river. 
Since  the  date  of  this  preliminary  report  I  have  examined  the  river 
person,  in  a  small  row-boat,  over  the  entire  length  above  specified, 
d  at  a  time  when  the  water  was  at  nearly  its  lowest  stage.  The  mid- 
I  portion  of  this  river,  from  the  Grassy  Island  Shoals  upward  16  miles, 
is  found  to  be.  comparatively  level,  and  in  itself  could  b^  easily  made 
?igable  at  low  water  for  boats  drawing  4  feet ;  but  there  would  be 
way  of  connecting  this  navigation  to  other  naviagble  parts  of  the 
er  below,  or  even  to  nearest  railroad,  except  at  a  cost  to  day  out  of 
)portion  to  the  resulting  benefits.  The  rest  of  this  river,  the  general 
ktures  of  the  whole  river,  the  cost  of  its  improvement,  and  the  statis- 
8  of  commerce,  were  found  to  be  practically  as  already  described  in 
3  preliminary  report,  to  which  you  are  referred  for  fuller  details, 
[n  my  opinion  this  river-basin  is  one  of  considerable  water-power  and 
great  agricultural  wealth,  but  at  the  same  time  one  which  is  at  pres- 
t  best  adapted  to  development  by  the  construction  of  a  railroad  up 
valley,  instead  of  by  the  improvement  of  its  water-ways.  Moreover, 
i  people  along  the  river  appear  anxious  to  have  an  open  passage  cut 
rough  the  existing  fish  dams,  more  to  allow  fish  to  ascend  the  river 
an  to  facilitate  the  river  commerce. 

Since  making  the  above-described  examination  I  have  visited  other 
^ersof  similar  nature,  upon  which  there  already  exists  a  more  or  less 
ccessfal  pole-boat  navigation. 
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As  a  result  of  all  these  examinations,  I  am  now  of  the  opinion  ^ 
the  steep  descent  of  the  Yadkin  Biver,  its  comparatively  small  volai 
of  water  at  ordinary  stages,  and  its  large  extent  of  rocky  bottom  r 
der  any  extended  navigation  of  this  river  impracticable,  except  by  t__ 
aid  of  locks  and  dams  and  the  extensive  removal  of  rocks  between  these 
dams ;  that  the  cost  of  any  sach  improved  navigation  (even  for  rafts 
and  barges)  is  here  altogether  to  great  (see  preliminary  report),  in 
comparison  with  the  adv^tages  to  be  derived  therefrom,  until  the 
mineral  resources  of  the  river-basin  are  much  more  fully  developed  than 
at  present;  and  that,  under  these  circumstances,  this  river,  within  the 
limits  of  the  prescribed  examination,  is  not  to-day  worthy  of  improve- 
ment by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 
The  CHIEF  OF  Engineers,  U.  8.  A. 


SUPPLEMENTARY    REPORT    ON    THE    EXAMINATION   OF   THE    YADKIN 

RIVER,  NORTH  CAROLINA. 

Wilmington,  N.  C,  July  2, 1888. 

Sir  :  In  accordance  with  the  river  and  harbor  act  of  August  6, 1886, 
and  letters  from  your  office  dated  September  27,  October  4,  and  October 
28, 1886, 1  was  charged  with  the  examination  of  the  Tadkin  Biver  from 
the  South  Carolina  line  to  the  Narrows,  North  Carolina. 

In  the  course  of  this  examination  I  found  that  the  Yadkin  Biver  (aud- 
its cgntinuation,  the  Great  Pee  Dee)  had  been  the  subject  of  several  ex- 
aminations, some  parts  having  been  examined  twice,  other  parts  having 
been  examined  only  once,  and  still  other  parts  not  having  been  exam* 
ined  at  all ;  and  moreover,  that  the  reports  of  these  examinations  were 
of  varied  value  as  descriptions  of  the  river.  Since  the  Improvement  of 
any  one  portion  of  a  river  is  to  a  certain  extent  related  to  and  depend- 
ent on  the  improvement  of  the  other  portions,  and  for  the  purpose  of 
putting  on  record  certain  information  derived  from  personal  inspections 
of  the  greater  part  of  the  combined  Yadkin-Pee  Dee  Biver,  I  here- 
with submit  a  short  description  of  the  main  features  of  the  river,  and 
of  reports  on  its  past  examinations,  together  with  a  special  report  by 
Lieut,  H.  Taylor,  U.  S.  Engineers,  giving  detailed  description  of  the 
middle  portion  of  the  river  from  Salisbury,  N.  C,  to  Cheraw,  S.  C. 

GENERAL  DESCRIPTION  OF  THE  YADKIN-PEE  DEE  RIVER. 

The  Yadkin-Pee  Dee  Biver  is  by  its  slope  and  falls  divided  natnrally 
into  six  sections  in  its  465  miles  length  between  its  source  and  the  ocean. 

The  first  section,  extending  about  46  miles  from  its  source  near  Blow- 
ing Bock  to  Wilkesborough,  N.  C,  is  practically  a  mountain  stream  or 
torrent,  and  partakes  of  the  usual  characteristics  of  such  streams.  There 
does  not  appear  to  exist  any  published  detailed  description  of  this  por- 
tion of  the  river. 

The  second  section,  extending  about  53  miles  from  Wilkesborough  to 
the  head  of  Bean  Shoals,  has  an  average  slope  of  a  little  over  3  feet  i)er 
mile,  and  is  obstructed  by  two  large  and  over  forty  small  shoals  of  rock 
and  gravel  (ail  of  which  are  described  with  considerable  care  and  de- 
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jj  Assistant  Engineer  S.  W.  Erans  and  United  States  Civil  Eugi- 
8.  T.  Abert  in  pages  627-647,  Annual  Report  Chief  of  Engineers 
Sid). 

be  second  section  is  connected  to  the  third  section  by  Bean  Shoal, 
iscade  or  rapids  of  about  4  miles,  length  and  about  39  feet  total 
(described  in  detail  in  pages  627-647,  Annual  Eeport  Chief  of  En- 
«r8  for  1879). 

be  third  section,  extending  about  64  miles  from  the  foot  of  Bean. 

)al  to  the  Bichmond  and  Danville  Eailroad  Bridge,  has  an  average 

)e  of  a  little  over  2  feet  per  mile,  and  was  in  1879  obstructed  by  ten 

Idams,  one  large  and  over  twenty  small  shoals  of  rock  and  gravel 

of  which  are  described  with  considerable  care  and  detail  in  pages 

-647,  Annual  Report  Chief  of  Engineers  for  1879).    This  section  of 

river  has  been  under  governmental  improvement  since  1879,  and 

)  been  cleared  for  a  2.5  to  3  feet  draught  steamer  navigation  during 

le  months  of  the  year  over  the  28  miles  of  river  just  above  the  Rich- 

•Dd  and  Danville  Railroad  Bridge.    ( For  a  careful  map  of  this  portion 

the  river  and  its  special  obstructions  see  page  864,  Annual  Report 

lief  of  Engineers,  for  1883.) 

Ibe  fourth  section,  extending  about  43  miles  from  the  Richmond  and 
iDville  Railroad  Bridge  to  the  Narrows,  has  an  average  slope  of  over 
feet  per  mile,  and  is  obstructed  by  six  large  and  over  six  small  shoals 
rock  and  gravel.  This  section  of  the  river  has  not  as  yet  been  officially 
wrted  on  by  the  U.  S.  Engineer  Department,  but  as  it  was  necessa- 
y  passed  over  by  Lieutenant  Taylor  and  myself  in  1887,  we  mapped 
1  recorded  its  various  natural  features.  (See  annexed  report  of  Lieu- 
laot  Taylor.) 

The  fourth  section  is  connected  to  the  fifth  section  by  the  Narrows, 
eat  Falls,  and  Little  Falls,  a  series  of  cascades  and  rapids  of  about  5 
lea  length  and  about  60  feet  total  fall.  (See  annexed  report  of  Lieu- 
laut  Taylor). 

The  fifth  section,  extending  about  63  miles  from  the  Uwharie  River 
the  foot  of  Little  Falls)  to  Cheraw,  has  an  average  slope  of  nearly  4 
t  per  mile,  and  is  obstructed  by  four  large  and  over  thirty  small 
Is  or  shoals  of  rock  and  gravel.  This  section  of  the  river,  officially 
imined  by  Assistant  Engineer  W.  B.  Page  in  1878,  under  the  title  of 
'ee  Dee  River,  from  Cheraw  to  Uwharie  River,'^  is  the  same  section 
that  covered  by  the  examination  ordered  in  1886,  under  the  title  of 
Yadkin  River,  from  South  Carolina  line  to  the  Narrows.''  Mr.  Page 
s  obliged  to  make  his  examination  hurriedly  and  at  small  expense, 
id  his  report  is  therefore  full  of  errors  as  to  details,  while  however  it 
tolerably  correct  as  to  general  deductions.  These  facts  were  brought 
t  by  the  second  examination,  made  by  myself  and  Lieutenant  Taylor 
1887.  (For  report  of  Mr.  Page,  see  pages  723  to  726,  Annual  Report 
ief  of  Engineers  for  1879 ;  for  results  and  recommendations  of  the 
i7  examination,  see  my  report  of  15th  December,  1887 ;  and  for  de- 
lied  description  of  river  and  obstructions,  see  annexed  report  of  Lieu- 
nant  Taylor.) 

The  sixth  section  of  the  river,  extending  about  187  miles  from  Cheraw 

the  ocean,  has  an  average  slope  of  less  than  half  a  foot  per  mile  and 

obstructed  only  by  logs,  snags,  overhanging  trees,  etc.,  and  by  a  few 

iud  shoals.    This  section  of  the  river  has  been  under  governmental 

nprovement  since  1880,  and  has  been  cleared  for  a  3.5-foot  draught 

navigation  all  the  year  to  Cheraw.    (For  details  as  to  this  part  of  the 

■iw,  see  pages  1019-1021,  Annual  Report  Chief  of  Engineers  for  1886.) 

An  excellent  description  of  the  entire  river  and  its  various  falU  fe  to 
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be  fouud  in  pages  737-749,  Part  I,  Department  of  Intmor  Bepoi  t 
Water-power  of  the  United  States,  1885,  prhited  as  Part  16,  Mis.  II 
42,  Honse  of  Representatives,  second  session,  Forty-seventh  Congref 
The  name  "  Yadkin  River ''  is  generally  applied  to  the  four  npi: 
sections,  those  above  the  Xarrows;  and  the  name  "Great  Pee  D< 
River"  is  generally  applied  to  the  two  lower  sections,  those  below  tl 
Narrows. 

OPINIONS    AND    RECOMMENDATIONS  AS  TO  FOURTH  AND  FIFTH  SE^J' 

TIONS. 

My  personal  examinations  of  the  fourth  and  fifth  sections  of  the  river 
in  1887  were  made  at  a  time  and  in  a  manner  well  suited  to  show  the 
condition  and  possibilities  of  the  river  and  its  navigation.   The  opinions 
and  recommendations  of  my  last  report  (that  of  15th  December,  188"' 
against  the  present  governmental  improvement  of  the  fifth  section  < 
this  river,  viz,  that  from  the  Narrows  to  the  South  Carolina  line,  migl 
equally  well  be  applied  without  change  to  the  entire  fourth  and  fifi 
sections,  viz,  those  from  the  Richmond  and  Danville  Railroad  to  Chera^ 

'  DETAILED  DESCRIPTIONS. 

I  inclose  herewith,  for  future  reference,  the  full  report  of  Lieut.  H, 
Taylor,  U.  S.  Engineers,  as  to  the  details  of  the  river  within  these  fiff 
and  sixth  sections. 

Very  respectfully,  your  obedient  servant, 

W,  H.  BlXBY, 

Captain, 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  LIEUTENANT  HARRT  TAYLOR,   CORPS  OF  ENGINEERS. 

Wilmington,  N.  C,  June  21,  1888. 

Sir:  By  verbal  directions  of  yoars  in  May,  1887,  and  since,  I  was  required  to  assist 
and  report  upon  an  examination  of  the  Yadkin  River  from  the  Soath  Carolina  line  to 
the  Narrows,  North  Carolina. 

My  report  on  this  examination  is  as  foUows  : 

method  of  making  the  examination. 

On  account  of  the  rapid  current  and  numerous  shoals  in  this  part  of  the  river  from  the 
Narrows,  North  Carolina,  to  the  South  Carolina  line,  the  only  practical  way  of  making 
the  required  examination,  in  the  time  allowed,  was  to  descend  the,river  in  a  small  boat. 
There  was  no  place  near  the  Narrows  where  a  suitable  boat  could  be  obtained,  and  as 
the  Narrows  is  about  30  miles  from  any  railroad,  the  transportation  of  a  boat  to  the 
Narrows  this  way  would  have  been  very  costly,  even  if  it  had  been  possible.  Accord- 
ingly the  party  went  to  Hairston's  Ferry  (20  miles  above  the  Richmoud  and  Danville 
Railroad  Bridge  at  Salisbury),  there  obtained  a  suitable  boat  (of  about  3  feet  width, 
SO  feet  length,  and  6  inches  draught),  and  proceeded  down  the  river. 

The  limited  amount  of  money  available  for  this  examination  did  not  allow  the 
making  of  accurate  instrumental  measurements.  The  distances,  elevations,  and  cur- 
rent velocities  were  accordingly  estimated  by  eye,  the  directions  of  the  river  were 
takeu  with  a  small  compass,  and  from  this  data  a  map  of  the  river  was  made  as 
fast  as  we  moved  along  down-stream.  Although  the  stage  of  water  was  only  about 
1  foot,  below  average  winter  water,  this  boat  barely  passed  through  or  over  many  of 
the  falls,  and  it  had  to  be  hauled  by  land  around  7  miles  of  river  (from  about  2.5 
miles  above  the  head  of  the  Narrows  to  about  2.5  miles  below  their  foot). 

description  of  river. 

The  Yadkin  River  crosses  the  South  Carolina  line  (the  lower  limit  of  the  examina- 
tJOD)  at  a  point  only  about  9  miles  above  Cheraw,  and  the  Narrows  (the  upper  limit 
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examination)  is  about  midway  between  my  point  of  embarkation  andCheraw. 
I  order  to  make  the  desired  examination,  it  was  necessary  for  the  examining 
to  pass  down  the  river  over  the  whole  distance  from  the  Richmond  and  Danville 
oftd  crossing  to  Cheraw,  I  will  give  first  a  brief  description  of  the  first  portion 
antally  passed  over  (that  from  the  Richmond  and  Danville  Railroad  Bridge  to 
.arrows),  then  a  full  description  of  the  portion  required  to  be  specially  examined 

lifrom  the  Narrows  to  the  South  Carolina  line),  followed  by  a  brief  description  of 

'emaining  portion  incidentally  passed  over  (that  from  the  South  Carolina  line  to 

*w,  S.  C.)' 

am  the  Bichmond  and  Daninlle  Railroad  Bridge  to  the  foot  of  the  Narrows, — From  the 

timond  and  Danville  Railroad  Bridge,  near  Salisbury,  to  the  foot  of  the  Narrows 

ie  are  seven  principal  shoals,  whose  heads  are  at  the  following-named  distances 

m  the  Richmond  and  Danville  Railroad  Bridge,  viz : 

lat  Swamp  Mountains  Shoals,  at  21  miles ;  Bald  Mountain  Shoal,  at  28  miles ;  a 

tl shoal,  at  29.3  miles ;  Milledgeville  Shoals,  at  31.6  miles;  a  fifth,  at  33.3  miles; 

ith,  at  38  miles :  and  finally,  the  Narrows,  at  43  miles. 

"be  general  width  df  the  river  at  all  the  above  shoals,  except  where  specified  other- 

e  in  the  description  below,  is  about  800  to  1,000  feet. 

he  remainder  of  this  section  of  the  river  has  generally  not  much  depth  (less  than  3 
^),  rather  a  steep  slope,  and  many  small  shoals.  There  are  few  pools  of  good  depth 
1  gentle  current,  and  even  these  few  are  usually  short  and  situated  just  above  the 
rst  shoals. 

The  banks  above  the  Narrows  have  a  general  height  of  about  10  feet,  and  are  not 
ly  rocky.  From  the  river-bank  the  bottom  extends  back  on  each  side  from  200 
rda  to  half  a  mile.  These  bottom-lands  are  very  fertile  and  produce  excellent  crops, 
ere  are  a  few  places  where  ledges  rise  straight  up  from  tbe  water  to  a  height  of 
to  30  feet,  and  which  would  make  convenient  quarries.  But  at  all  the  most  impor- 
t  shoals  the  banks  are  qnito  precipitous,  and  there  are  many  ^cellent  mill  sites  oa 
se  shoals,  besides  the  ones  already  improved, 
he  details  are  given  below : 


!  Approxi- 
mate 
toulfall 

from 

railroad 

bridge. 


Feet. 
IB 

73 


82 


102 


Diatance  be- 
low railroad 
bridge. 


MUe*. 
8 

3    to  14 


7.5 

7.5 

10.5 


12.5 
14  to  20 


20  to  21 


104 
118 

119 


21  to  23 

22  to  24 

24  to  27. 7 


Description  of  pools  and  shoals.  (N.  B.— The  total  fidl  in 
feet,  as  stated  opposito,  is  the  total  fall  to  the  bottom  of 
pools  or  shoals.) 


Slope  aboat  6  feet  to  the  mile,  depth  slight,  width  500  feet ; 
ftedrick's  Ferry  just  below  railroad  bridge. 

Average  slope  6  feet  to  the  mile ;  average  depth,  2  to  8  feeti 
width.  500  to  70U  feet. 

FaUof2feet. 

Hill's  Ferry. 

Swearing  Creek  comes  in  from  the  left.  The  river  at  this 
point  M  fall  of  large  rocks  that  come  above  the  surface  of 
the  water  at  ordinary  stages. 

Crane  Creek  from  the  right 

Slope  slight,  current  1.5  miles  an  hoar,  depth  generally  8 
feet,  but  the  river  is  crossed  by  five  ledges  or  shoals,  on 
which  there  is  bnt  little  water.  These  shoals  have  fiaJIs  in 
them  of  li  ft ^et,  H  ^^^^  U  <'^t,  1^  feet,  and  1^  feett  respect- 
Ively ;  width,  800  to  1,000  feet. 

Flat  Swamp  Mountain  Shoal .  T  his  shoal  has  a  length  of  nearly 
1  mile  and  has  a  total  fall  of  about  20  feet,  fairly  uniformly 
distributed  over  the  whole  length  of  the  shoal.  There  are 
two  mills,  one  on  each  side  of  the  river,  with  dams  extend, 
ing  diagonally  up*8troam,  and  about  half  across.  The  mill 
on  the  right  bank  is  somewhat  higher  up  the  river  than 
the  other,  so  that  there  is  a  passage  around  the  ends  of  the 

'  dams.  This  passage  is  fall  of  large  rocks  and  is  very 
crooked  and  aifBcurt.  At  the  beginning  of  the  shoal  there 
are  several  islands. 

Current  slight ;  depth  good ;  width,  1,000  to  1,200  feet.  Crossed 
by  Bringle's  Ferry  at  21.5  miles. 

Slope,  7  feet  to  the  mile ;  width,  1,000  to  1,200  fset ;  shallow  and 
full  of  rocks.  A  thoroiigbfaro  60  feet  wide  leaves  the  river 
at  22  miles  and  re-enters  at  23.5  miles,  avoiding  sevend 
falls  and  flsh-dams.  There  are  several  falls  in  this  stretoh 
from  onefourth  foot  to  2  feet  in  height. 

Slopeslight ;  current  moderate ;  depth,  3  feet  to  6  feet ;  width, 
1,200  feet  to  1.500  feet.  Fall  of  1  foot  at  24.1  miles  and  one 
of  three-fourths  foot  at  25.5  miles.  Slick  Creek  comes  in 
from  left  at  26.3  miles. 
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Approxi- 
mate 

total  fall 
from 

railroad 
bridge 


F9€t. 

139 


141 
165 


Dintance  be- 
low railroad 
bridge. 


MiUt. 
27. 7  to  28. 8 


28. 3  to  29. 3 
29. 3  to  30. 1 


IM 
170 


172 

297 


30. 1  to  31. 8 
31. 8  to  32.  5 


32. 5  to  33 
83. 0  to  37. 5 


385 


862 
402 


I 


37.6 
88     to  40 


40     to  43 
43     to  45. 2 


Description  of  pools  and  shoals.  (N.  B.— The  total  fkll  in 
feet,  as  stated  opposite,  is  the  total  fall  to  the  bottom  of 
pools  or  shoals.) 


Bald  Moantain  Shoal.  This  shoal  has  a  length  of  aboot  six- 
tenths  of  a  mile  (from  27.7  miles  to  28.3  miles)  and  has  a 
total  fall  of  about  20  feet.  Near  the  npper  end  of  the  shoid 
there  are  two  plonges,  one  of  aboat  0  feet  and  the  other  of 
1|  feet.  There  are  two  mills  situated  ou  this  shoal^  which, 
with  their  dams,  have  the  same  general  arrangement  as 
the  ones  at  Flat  Swamp  Moon  tains.  The  passage  throagli 
this  shoal  is  also  abont  the  same  as  the  one  at  tho  Fbt 
Swamp  Moantain  Shoal. 

Slope  moderate ;  depth  f  ilr ;  width,  800  to  1,000  feet.  One  fall 
of  2|  feet  height  at  28.4  miles. 

Third  important  nhoal.  This  shoal  has  a  length  of  aboat 
eight-tenths  of  a  mile  and  has  a  total  fall  of  aboat  14  fset. 
There  are  bix  nearly  vertical  falls  of  1.2  feet,  .6  foot,  .75 
foot.  2  feet,  2  feet,  and  .5  foot,  respectively.  There  is 
one  mill  on  the  right  bank  near  the  upper  end  of  the  shoal. 
Several  small  islands  are  scattered  through  this  bhoal,  and 
tho  river  is  everywhere  fall  of  large  rocEs,  that  make  the 
passage  of  the  shoal  for  a  small  boat  diffloolt  and  danger- 
ous and  impossible  for  a  large  boat 

Current  very  slight ;  depth  over  10  feet ;  width,  400  feet. 
Grossed  by  Stokes's  Ferry  at  31.1  miles. 

HUledgeville  Shoal.  This  shoal  has  a  length  of  aboat  seven- 
tenths  of  a  mile,  and  has  a  fall  of  about  14  feet.  There  is 
one  plange  of  aoont  0  feet  near  the  bottom.  ICilledgevilltt 
is  on  the  left  bank  at  the  foot  of  the  shoaL  Here  is  located 
the  Tadkin  Falls  Manufactory,  a  cotton  mill  of  considerable 
capacity.  There  is  also  a  mill  on  the  right  bank.  The  gen- 
eral character  of  the  river  is  the  same  as  that  at  the  shoal 
at  29.3  miles. 

Current  moderate;  river  wide  and  full  of  rocks. 

Fifth  important  shoal.  The  shoal  begiimiufi;  at  83  milee  has 
a  lengtn  of  about  4^  miles  and  has  a  total  i^U  of  about  126 
feet  From  33  miles  to  84  miles  the  fall  is  about  10  feet, 
3  feet  of  this  being  in  one  plange  at  83.5  miles.  From  84 
miles  to  35.7  miles  the  slope  is  quite  uniform  and  abont  30 
feet  to  tbo  mile,  and  from  25.7  miles  to  37.5  milee  the  slope 
is  also  uniform,  bat  about  35  feet  to  the  mile.  Over  this 
whole  shoal  the  river  is  full  of  small  falls,  is  spread  out  to 
abont  1,500  feet  in  width,  and  is  very  shallow.  The  bottom 
is  almost  all  solid  ledge  and  numerous  small  rocks  are  scat- 
tered around  through  the  river.  There  is  no  special 
channel. 

Pennington's  Ferry. 

Sixth  important  shoal.  This  shoal  has  a  length  of  aboat  2 
miles  and  a  total  fall  of  about  38  feet  It  has  a  nearly  oni* 
form  slope  of  10  feet  to  the  mile,  and  in  addition  there  are 
two  pluuges  of  8  and  10  feet,  respectively,  near  the  lower 
end.  At  the  lower  end  the  river  spreads  out  to  about  half 
a  mile  in  widih,  but  in  so  contracted  by  islands  into  chan- 
nels that  in  them  there  in  considerable  depth.  The  chan- 
nels are,  however,  full  of  large  and  dangerous  bowlders. 

Slope  4  to  8  feet  to  thi<)  mile;  sh  :llow  and  full  of  small  rocks. 
Jast  above  the  Narrows  the  river  is  from  1,500  to  1,800  feet 
wid& 

The  Narrows.  The  Narrows  have  a  length  of  about  2.2  miles, 
and  a  total  fall  of  about  30  feet  There  are  two  plunges  or 
10  feet  and  5  feet,  respectively,  near  the  head  or  the  Nar^ 
rows.  The  river  at  this  place  is  contracted  to  about  150  to 
200  feet  in  width  and  is  quite  deep.  The  banks  are  very 
precipitous  and  i-ooky,  and  rise  to  the  height  of  200  to  800 
feet  within  a  very  short  distance  df  the  river. 


From  the  Narrows,  N.  C,  to  CheraWj  S.  C— From  the  foot  of  the  Narrows  to  the 
South  Carolina  line  there  are  five  principal  falls  or  shoals,  whose  heads  are  at  the 
following'Uamed  distances  below  the  foot  of  the  Narrows,  viz : 

Great  and  Little  Falls  at  one-half  mile :  Gansmith's  Shoal  at  2.5  miles ;  Swift's  Isl- 
and Shoal  at  5.5  miles ;  Grassy  Island  Snoal  at  42.5  miles,  and  Bluett's  Falls  at  46 
miles. 

The  remainder  of  the  river  is  a  succession  of  short  shoals  and  pools  of  good  water. 
The  shoals  had  usually  but  a  few  inches  of  water  on  them ;  were  full  of  rocks,  and 
the  current  was  very  swift  for  a  short  distance.  In  the  pools  the  water  was  gener* 
ally  about  3  feet  deep  and  the  current  very  slight. 
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length  of  these  shoals  varied  from  50  feet  to  4  miles,  and  the  clear  pools  from 
feet  to  4.5  miles. 

the  long  shoals  the  bed  was  gravel,  with  small  rooks  on  the  ones  with  the  least 
sod  larger  rocks  on  the  others.    Nearly  all  the  rocks  were  loose,  but  their  re- 
aI  wonld  reqaii^  many  to  be  blasted  on  acconnt  of  their  size.    The  short  shoals 
isted  asaally  of  a  sharp  ledg[e  wh.ch  came  nearly  to  the  surface  of  the  water  and  a 
of  gravel  behind  and  neld  in  place  by  It.    In  the  pools  the  bed  of  the  river  was 
,  with,  in,  a  few  instances,  bowlders  coming  up  through  it. 
ite  river  banks  have  generally  a  height  of  8  to  10  feet  and  are  of  mud,  but  there 
were  frequently  ledeee  on  the  bank  near  the  shoals.    Back  of  the  river  bank  the  river 
bottom,  almost  per^ctly  flat,  extended  for  a  distance  of  from  200  yards  to  half  a  mile. 
Id  times  of  high  freshets  this  bottom  is  covered  with  water.    At  the  further  edge  of 
the  bottom  the  hills  rise  gradually  to  a  height  of  100  to  200  feet.    These  hills  are  of 
red  clay,  showing  few  sicns  of  rock. 
The  aetails  of  the  shoals  and  pools  are  as  follows : 


Approxi- 

matte 

toUlfkll 

from  the 

Narrows. 


DisUnoebe- 

k>w  the 
Narrows,  N.  C. 


Fmi. 


19 

20 
28 


32 
50 


MUes, 
5  to  1.5 


2 
2.5 


50 
52 

50 
58 

61 
66 

78 


U3 


Ui 


3    to  5.5 

5.5 
5.5  to  8.0 


8.0 

8.5' 
8.5  to  II 

11.0  to  U 


no  to  17.0 

17.5 

18.0  to  21.0 

2L  0  to  24. 0 
21.4 
21.5 
24.8 
25.8 

26.0  t0  42!5 


42. 5  to  47 


Description  of  shiMls  and  pools.    (N.  B.—The  total  fkll,  as 
stated  opposite,  is  the  total  fall  to  the  bottom  of  the  shoal 
or  pool.) 


47. 0  to  48. 0 


The  Oreat  and  Little  Falls  are  scattered  orer  about  a  mile 
len^h  of  river,  and  they  have  together  a  total  Call  of  about 
19  feet,  embracing  two  oomparatiTely  steep  and  high 
plnng:es. 

Uwharie  River  comes  in  from  the  left.  Width  of  Tadkin, 
aboat  1,200/Bet ;  current  moderate ;  good  channel  near  left 
bank. 

Gnnamith's  Shoal.  This  shoal  is  a  little  less  than  half  a  mile 
in  length,  and  has  a  total  fall  of  about  8  feet.  In  it  there  are 
two  plunges  of  2  feet  and  1  foot,  respectively.  The  rapid 
is  full  of  iM'ge  rocks.  There  is  no  particular  channel,  but 
there  are. narrow  passages  between  the  rocks  where  there 
is  a  foot  or  two  of  wa^r,  so  that  a  small  boat  can  dodge 
through  it. 

Current  5  miles  an  hour ;  river  600  feet  wide ;  generaUy  shoal, 

but  there  is  a  narrow,  crooked  channel  of  2.5  feet  depth. 

Mountain  Creek  from  right. 

Swift's  Island  Shoal.  This  shoal  is  about  2.5  miles  long,  and 
has  a  total  fall  of  about  18  feet.  There  is  one  plunge  of 
about  2  feet  near  the  middle  of  the  shoal.  The  shoal  had 
an  average  depth  of  water  of  about  1  foot. 

Mill  on  island  near  left  bank  with  ahead  of  0  feet  at  the 
dam. 

Christian's  Ferry. 

Width.  600  feet ;  current,  slight ;  depth,  good.  Crossed  by  one 
short  shoal  at  10.8  miles. 

Width,  1,200  feet;  current  moderate ;  average  depth.  8  feet 
One  short  shoal  and  flsh-dam  (1.5  feet  head)  at  13  miles 
and  mill-dam  (2  feet  head)  at  13.8  miles. 

Width,  1.000  feet ;  depth,  2  feet ;  current,  swift ;  flsh-dam  (2 
feet  bead)  at  16.5  miles. 

Allentown  Ferry;  width  of  river,  1,000  feet;  current,  moder- 
ate. 

Width,  1.000  feet;  crossed  by  four  short  shoals  with  falls  on 
them  of  i  to  i  foot  each. 

Width,  SOU  to  1.000 feet;  current,  2  miles;  depth,  3  feet. 

Andrews  Ferry. 

Fish-dam.  1  foot  head. 

Fish-dam.  1  foot  head. 

Fish-dam,  1  foot  head. 

This  is  practically  one  pool  of  500  to  800  feet  width,  4  feet  or 
more  depth,  and  |  mue  to  1^  miles  current.  The  river  is 
crossed  by  seven  narrow  ledges  between  26  to  87  miles. 
These  ledtses  come  within  a  few  inches  of  the  surface,  and 
have  a  slight  fall  at  each.  Crossed  by  Dumas's  Ferry  at  34.8 
miles,  Snutb'8at36.5  miles,  Standback's  at  39.8  miles,  and 
Ingram's  at  42.2  miles. 

Grassy  Island  Shoal.  This  shoal  is  about  4.5  miles  Ions,  and 
has  a  total  fall  of  35  feet.  Thp  river  at  this  place  is  full  of 
small  rocky  islands  covered  with  a  peculiar  green  weed.  It 
is  spread  out  to  at  least  half  a  mile  in  width,  and  it  is  con- 
sequently exceedingly  shallow.  Tho  average  depth  was 
about  8  inches.  There  are  seventeen  ledges  which  run  com- 
pletely across  the  river  and  on  which  there  was  very  little 
water.  There  is  a  slight  fall  average  about  6  inches  at  each 
ledge.  Besides  these  there  are  nine  flsh-dams  with  an  aver- 
ase  fall  of  15  inches. 

Width,  1,000  to  1.200  feet ;  current,  slight ;  depth,  4  to  10  feet 
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Approxi- 
mate 
total  faU 
from  the 
Narrowa. 


122 


132 
148 

153 

156 

158 
175 


178 
180 
184 
100 


194 
194 


Diatance  be- 
low the 
NarrowB,  N.  C. 


MUei, 
4a  0 


48. 5  to  51. 5 
51.5  to  54.0 


52.8 

54. 0 

54.0  to  56!o 


56. 0  to  50. 6 

56.5  to  5&0 
58     to  62 


60 
62     to  64 

64  to  64. 5 
64. 5  to  65 

65  to  66. 3 


66.3  to 68.5 
6a6 


Deacription  of  shoals  and  pools.  (N.  B.— The  total  fall,  aa 
stated  opposite,  is  the  total  fall  to  the  bottom  of  the  shcMd 
or  pool) 


Bluett's  Falls.    This  shoal  is  about  1,000  feet  long  and  has  a 

fall  of  8  feet.     The  main  river  at  this  point  is  completely 

filled  np  TTith  largo  rocks  and  the  rlTor  descends  in  a  anc- 

cession  of  plange?,  so  that  it  is  impassable  even  for  smidl 

boats.    There  is  a  side  channel  on  nght-hand  side  which  is 

almost  clear,  and  has  a  yer^r  aniform  slope. 
Width,  800 feet;  carrent,  3  miles;  depth,  6  to  8  feet;  creased 

bj  one  ledge  with  i  foot  fall. 
Width,  1,200  to  1,500  feet;  carrent.  4  miles  an  hoar  between 

dams.     Crossed  by  nine  flsh-dams  and  ledges ;  depth  be- 

tween  dams.  5  to  C  feet. 
Carolina  Central  Railroad  Bridge. 
Haley's  Feny. 
Width,  1,200  feet;  carrent,  1.5 miles;  depth,  8 feet     There 

are  many  rocks  in  this  pool  that  come  within  6  to  9  Inches 

of  the  surface. 
ShoaL      Four  falls  average,  .4  foot ;  depth,  slight ;  cnrrent, 

swift. 
Width,  800  feet ;  carrent,  1  mile ;  depth,  10  feet  and  over. 
Width,  1,000  feet,  continuoas  shoals.    From  58  to  59.7  there  are 

about  twenty  slight  falls  and  nowhere  any  depth  of  water. 

From  this  point  to  62  miles,  fonr  flshdams,  which  make 

pools  above  them  2  feet  deep  and  with  a  half-mile  current. 
South  Carolina  line. 

Width, 800  feet;  depth, good ;  cnrrent, moderate. 
Width,  800  feet;  current,  5  miles;  depth,  2.5  feet. 
Width.  500  feet;  current,  one-half  mile;  depth,  2.5  feet. 
Width,  600  feet ;  eight  ledges,  with  9  inches  water  on  them, 

and  slight  falls  at  each ;  current  between  ledges,  1.5  miles ; 

depth,  2  to  5  feet. 
Width,  800  to  800  feet;  depth,  4  to  10  feet ;  current,  slight. 
Cheraw  Bridge. 


STAGES  OF  WATER. 

Twenty  miles  above  the  Richmond  and  Danrllle  Railroad  Bridge,  at  Hairston's 
Ferry,  where  the  river  is  about  300  feet  wide  and  has  ordinarily  a  slope  of  1  foot  to 
the  mile,  the  average  winter  water  (the  stage  for  which  the  improvement  on  this 
part  is  being  made)  rises  to  about  2.6  feet  above  the  low  water,  and  the  high  freshets 
rise  sometimes  to  20  feet.  At  Cheraw,  S.  C,  where  the  river  is  about  350  feet  wide 
and  has  ordinarily  a  slope  of  3  inches  to  the  mile,  the  average  winter  water  rises  to 
about  5  feet  above  low  water  and  the  freshets  rise  to  over  30  feet. 
Very  respectfully,  your  obedient  servant, 

Harry'  Taylor, 
First  Lieut,  of  Engineer9, 
Capt.  W.  H.  BiXBY, 

U.  8,  EngineerB. 


L  20. 


PRELIMINARY  EXAMINATION  OF   CATAWBA  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmingtouj  N.  C,  February  4, 1887. 

General  :  I  have  the  honor  to  submit  herewith  the  following  pre- 
liminary report  upon  the  examination  of  the  Catawba  Biver,  North 
Carolina,  provided  for  by  river  and  harbor  act  of  August  5, 1886,  and 
assigned  to  me  by  letters  from  your  office  dated  September  27  and 
October  20, 1886. 

This  river  has  been  the  subject  of  several  examinations  and  surveys, 
made  from  time  to  time  since  1820,  by  both  the  State  of  North  Carolina 
and  the  United  States.    In  1824,  Hamilton  Fulton,  an  excellent  civil 
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..^T,  mjide  a  survey  of  the  river  from  Moore's  Shoals,  about  13 
s  below  MorgantOD,  to  the  State  line,  a  distauce  of  about  92  miles, 
survey  covers  almost  all  that  portion  of  the  river  which  can  possi- 
be  used  for  navigation.     His  full  report  is  on  file  at  the  State 

itol  of  i^'orth  Carolina,  and  parts  of  it  are  given  in  pages  368  to 

,  Part  I,  Annual  Report  of  Chief  of  Engineers^  U.  S.  Army,  for  1876. 

1875,  Mr.  S.  T.  Abert,  United  States  civil  engineer,  made  an  exami- 
Jon  of  this  river  from  Old  Fort  to  the  State  line,  a  distance  of  about 

miles.    His  report  in  full  is  given  in  pages  367  to  376,  Part  I,  An- 

^l  Report  of  Chief  of  Engineers,  TJ.  S.  Army,  for  1876.    In  1879,  Mr. 

M.  Wolbrecht,  assistant  engineer  under  Capt.  C.  B.  Phillips,  Corps  of 

igineers,  made  an  examination  of  this  river  and  its  continuations, 

>m  Old  Fort  to  the  ocean,  a  distance  of  about  500  miles.    Their  re- 

»rts  in  full  are  given  in  pages  911  to  916,  Part  I,  Annual  Report  of 

lief  of  Engineers,  U.  S.  Army,  for  1880.    These  three  reports,  together 

th  maps  and  reports  published  by  the  State  boards  of  agriculture  of 

orth  Carolina  and  South  Carolina,  have  been  consulted  in  condensing 

le  following  brief  description  of  this  river. 

The  Catawba  River  is  a  river  of  about  207  miles  length  and  4,280 
aare  miles  of  drainage  basin,  of  which  three-fourths  lies  in  North 
irolina.  It  rises  in  the  Blue  Ridge  Mountains  and  in  McDowell 
>anty,  N.  C,  at  a  point  about  16  miles  east  of  Asheville,  flows  in  a 
neral  easterly  direction  about  100  miles,  and  then  flows  in  a  general 
Qtherly  direction  another  100  miles  through  or  along  Burke,  Cald- 
ill,  Alexander,  Catawba,  Iredell,  Lincoln,  Mecklenburgh,  and  Gaston 
anties,  and  ending  at  a  point  about  20  miles  north  of  Camden.  The 
tawba  River  is  continued  by  the  Wateree  River,  which  flows  in  a 
neral  southerly  course  about  84  miles,  until  it  combines  with  the 
Dgaree  River  to  form  the  Santee.  The  Santee  River  continues  in  a 
aeraU  southeasterly  direction  about  184  miles  farther,  and  empties 
o  the  Atlantic  Ocean  about  15  miles  south  of  Georgetown,  S.  C. 
.^amers  at  present  ascend  the  Santee  and  Wateree  rivers  as  far  as 
mden,  but  can  never  expect  to  reach  the  Catawba  River  except  by 
\  aid  of  locks  and  dams.  The  followiDg  table  shows  the  heights  of 
nous  important  points  on  the  river  and  their  distances  from  the 
)aD,  and  also  the  height  and  length  of  the  most  important  falls  and 
>ids  above  the  present  head  of  navigation  : 

ISf  rapidSf  and  railroad  crossings  of  the  Catawba  Rivery  North  Carolina^  and  of  its 

continuation  into  South  Carolina, 


Name. 


Difltuice 

fh)mthe 

Atlantic 

Ocean. 


d  Fort 

organton 

oore's  Shool,  inclodiBS  DerU'a  Shoal 

ieater  and  licnoir  BaUroad 

oraeford  Shoals 

v.reftt  FalUi 

Lookout  Shoals 

~^eflteni  Korth  Carolina  Ballroad .... 

BllaloShoala 

laU  Island  Shoals 

Battle's  Ford  Shoals 

»wan's  Ford  Shoals 

oant  Island  Shoals , 

Tolin*  Central  Bailroad 

ekaseeffee  ShosU 


Miles. 
475 
463 
413 
403 
398 
896 
386 
376 
370 
367 
363 
847 
841 
836 
333 
332 


Height 
above  the 
sea^level. 


Feet 

2,400 

1. 274 

1,010 

908 

884 


730 


522 


▲mount  and  rapidity  of  tails. 


1.100  feet  in  12  mUes. 
264  feet  in  50  miles. 
102  feet  in  10  miles. 


31  feet  in  3  miles. 
15  feet  ifl  1  mile. 
56  feet  iu  4  miles. 

12  feet  in  1  mile. 
40  feet  in  4  miles. 
14  feet  in*  2  miles. 
25  feet  in  4  miles. 
40  feet  in  3  miles. 

11  feet  in  1  mile. 
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« 

FalU,  rapids,  and  railroad  croasinga  of  the  Catawba  River,  North  Carolina,  eic—Coni       


Name. 


Atlanta  and  Charlotte  Railroad 

RoasFalls 

North  Carolina  and  Sonth  Carolina 
State  line. 

Charlotte,  Colombia  and  Aagnsta  Rail- 
road. 

Landsford  shoals L i 

Charleston  and  Charlotte  Railroad 

Great  Falls  (CaUwba  Canal  to  Rocky 
Meant). 

Head  of  Wateree  River 

Wateree  Canal  Shoals 

Camden 

Head  of  Santee  River 

Atlantic  Ocean 


Distance 

from  the 

Atlantic 

Ocean. 

Heij(ht 
above  the 
8ea«level. 

Miles. 
328 
324 
323 

313 

203 

288 

382  to  274 

268 
256 
248 

184 
0 

Feet 
508 

485 

1€0 

80 

0 

Amoimt  and  rapidly  of  fUls. 


8  feet  in  1  mile. 
State  line. 


20  feet  in  2  miles. 


178  feet  in  8  mUes  (of  which  50  f( 

in  one-fonrth  mile). 
Kame  of  river  changes  to  Wate 
52  feet  in  5  miles. 
Head  of  navigation  in  1887. 


From  this  table  it  will  be  seen  that  between  Camden,  the  present  h^ 
of  navigation,  and  the  State  line  there  are  three  falls  or  rapids  of 
178,  and  29  feet  height,  and  of  5,  8,  and  2  miles  length,  respective^ 
making  a  total  height  of  259  feet  in  15  miles,  an  average  height 
over  17  feet  per  mile,  and  causing  in  the  river  an  average  currents 
about  8  miles  per  hour.    Obviously  no  steamer  could  ascend  suoh 
river  without  the  use  of  canals  and  259  feet  height  of  locks,  which 
not  yet  exist,  whose  construction  would  cost  at  least  $1,500,000,  ^Dif- 
whose  service  would  cost  afterwards  at  least  $50,000  per  year.    From 
this  same  table  it  will  also  be  seen  that  from  the  State  line  to  Moore^s 
Shoals  there  are  at  least  ten  falls  or  rapids  of  from  8  to  56  feet  in 
height,  with  a  total  height  of  252  feet,  distributed  over  a  length  of  24 
miles,  an  average  of  over  10  feet  per  mile,  requiring  for  the  upward 
passage  of  ste9>mers  the  construction  of  about  ten  dams,  252  feet  height 
of  locks,  and  24  miles  of  canal.    In  my  opinion,  bearing  in  mind  the 
nature  of  the  river  and  its  prospective  commerce,  these  locks  and  dams 
should  be  of  masonry,  and  the  locks  should  be  not  less  than  120  feet 
long,  24  feet  wido,  4  feet  deep  on  the  sill,  and  should  be  of  about  10  to 
12  feet  lift.    At  points  where  dams  would  be  necessary,  the  river  is  of 
a  width  varying  from  400  to  1,000  feet,  averaging,  perhaps,  650  feet. 
Estimating  the  cost  of  dams  at  $80,000  each,  that  of  locks  at  $40,000 
each,  and  that  of  each  mile  of  canal  at  $14,000  per  mile,  the  total  cost  of 
such  locks,  dams,  and  canals  would  reach  $2,200,000  for  the  80  miles 
above  the  State  line.    The  services  of  these  twenty-six  locks  would  cost 
afterwards  at  least  $50,000  per  year.    The  total  cost,  therefore,  of 
opening  the  Catawba  Eiver  for  steam-boat  navigation  from  Moore's 
Shoals  to  the  ocean  would  be  about  $3,700,000  for  first  construction, 
and  at  least  $100,000  per  year  for  annual  service  and  maintenance. 
Above  Moore's  Shoals  the  river  has  a  continual  rise  of  at  least  10  feet 
per  mile,  requiring  for  steam  navigation  at  least  one  lock  per  mile,  and 
making  such  navigation  altogether  too  slow  and  too  expensive.    From 
this  table  we  see  also  that  between  Moore's  Shoals  and  the  State  line  the 
river  is  crossed  by  lour  railroads ;  that  above  the  Atlanta  and  Charlotte 
Railroad  the  river  basin  is  already  fairly  well  served  by  the  railroad; 
and  that  above  the  Carolina  Central  Railroad  and  Western  North  Caro- 
lina Railroad  the  river  could  not  be  opened  even  10  miles  without  re- 
quiring at  least  five  locks  at  a  cost  of  at  least  $300,000  for  locks,  dam, 
and  canal,  nor  could  it  be  opened  for  30  miles  without  costing  at  least 
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c^OOfOOO  for  locks,  dams,  and  canals ;  so  that  even  local  improvement 

^x  steam  navigation  appears  to-day  out  of  the  question. 

jihove  the  State  line  the  eight  counties  bordering  on  the  river,  and 

^laich  would  be  benefited  by  the  river  improvements,  have  (according 

Hie  1880  census  reports)  128,568  population ;  14,188  farms,  covering 

,000  acres,  owning  91,047,706  of  live  stock,  and  producing  an  annual 

^cultural  crop  of  $4^622,810.    In  these  eight  counties,  and  lying 

mthin  10  miles  of  the  nver  from  ^Moore's  Shoals  to  the  State  line,  is 

^100  square  miles  (1,024,000  acres),  mostly  of  good  land,  half  of  which 

ight  easily  be  cultivated,  and  from  which  might  readily  be  obtained 

naally  $15,000,000  of  farm  crops,  in  addition  to  unlimited  amounts 

lumber,  building  stone,  and  iron  ore. 

The  value  of  this  river  improvement  must  lie  in  the  effect  of  compe- 
ion  upon  the  control  of  freights  and  the  superior  advantages  of  water 
nsportation  for  heavy  materials. 
In  my  opinion  the  steep  descentiof  the  Catawba  Eiver  to  the  State 
i3.xe,  its  numerous  falls  and  rapids,  and  its  large  extent  of  rocky  bot- 
K>m,  render  any  extended  high-water  navigation  upward,  and  any  ex- 
bended  low- water  navigation  either  upwai^  or  downward,  entirely  im* 
-practicable,  except  by  the  aid  of  locks  and  dams;  and  the  cost  of  such 
lock  and  dam  navigation  on  this  river  is  too  great  in  comparison  with 
the  advantages  to  be  derived  therefrom  until  its  mineral  i^sources  are 
nore  fully  developed  than  at  present.   On  the  other  hand,  it  does  seem 
o  me  as  if  it  ought  to  be  possible  to  improve  the  downstream  naviga- 
ion  of  this  river  for  rafts  and  barges  at  mean  and  high- water  stages; 
at  I  can  give  no  opinion  upon  this  subject  until  I  have  examined  the 
iver  at  extreme  low-water  stages  as  well  as  at  mean  or  high- water 
tages.    Such  an  examination  will  necessarily  ektend  over  the  greater 
art  of  a  year,  and  will  prevent  me  from  making  to  the  present  Oon- 
1668  any  final  report  upon  the  examination  of  this  river. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
(Through  Supervising  Engineer  Ool.  Wm.  P.  Craighill.) 

[Fint  indorsement] 

United  States  Engineer  Office, 

Baltimore,  Md.j  February  9, 1887. 

Bespeotfully  forwarded  to  the  Chief  of  Engineers.    Approved. 

Wm.  p.  Graiohill. 
Colonel  of  Engineers, 


EXAMINATION  OF  CATAWBA  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington,  If.  0.,  December  15, 1887. 

BiH:  I  hiftve  the  honor  to  submit  herewith  a  final  report  upon  the  ex- 
amination of  the  Gatiawba  River,  North  Carolina,  assigned  tome  by  river 
and  harbor  act  of  August  5, 1886,  and  by  letters  from  your  office  dated 
September  27, 1886,  and  October  28, 1886. 
ENo  88 61 
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Upon  the  4th  of  February,  1887,  I  submitted  a  preliminary  re^ 
upon  this  examination,  in  which  I  stated  the  general  features  of  the  river, 
the  estimated  cost  of  its  improvement,  and  the  necessities  orneighboring 
communities,  and  my  opinion  as  to  the  probable  advantages  of  the  im- 
provement of  the  river,  as  based  upon  previous  reports  and  upon  infor- 
mation obtained  from  persons  living  along  the  river. 

Since  the  date  of  this  preliminary  report  I  have  examined  the  river  in 
person  in  a  small  row-boai — over  44  jniles  of  the  best  part  of  the  river — 
from  Buffalo  Shoals  down  to  the  South  Carolina  line,  this  trip  being 
tak^n  at  a  time  when  the  water  was  at  nearly  its  lowest  stage.  The  gen- 
eral features  of  the  whole  river,  the  cost  of  its  improvement,  and  the 
statistics  of  commerce  were  found  to  be  practically  as  already  described 
in  the  preliminary  report,  to  which  you  are  referred  for  fuller  details. 

In  my  opinion,  this  river  basin  is  one  of  considerable  water-power  ani 
of  great  agriculture  wealth,  but  at  the  same  time  one  which  is  at  present 
best  adapted  to  a  development  by  !he  construction  of  a  railroad  up  it^ 
valley,  instead  of  by  the  improvement  of  its  water-way. 

Since  making  the  above-described  examinations  I  have  visited  other 
rivers  of  similar  nature,  upon  which  there  already  exists  more  or  lesa 
successful  pole-boat  navigation. 

As  a  result  of  all  these  examinations  I  am  now  of  the  opinion  that 
the  steep  descent  of  the  Catawba  Kiver,  its  comparative  small  volume 
of  water  at  ordinary  stages,  and  its  large  extent  of  rocky  bottom  ren- 
der any  extended  navigation  of  this  river  impracticable  except  by  the 
aid  of  locks  and  dams  and  the  extensive  removal  of  rock  between  these 
dams ;  that  the  cost  of  any  such  improved  navigation  (even  for  rafts 
and  barges)  is  here  altogether  too  great  (see  preliminary  report)  in 
comparison  with  the  advantages  to  be  derived  therefrom,  until  the  min- 
eral resources  of  the  river  basin  are  much  more  fully  developed  than  at 
present,  and  that,  under  these  circumstances,  this  river,)  within  the  lim- 
its of  the  prescribed  examination,  is  not  to-day  worthy  of  improvement 
by  the  General  Government.       "^ 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  BlXBY, 

Captain  of  Engineers.^, 
The  Chief  of  Engineers,  U.  S.  A. 


SUPPLEMENTARY  REPORT  ON    THE   EXAMINATION  OF  THE  OATAWBA 

RIVER,  NORTH  CAROLINA. 

Wilmington,  K  C,  July  2, 1888. 

Sir:  In  accordance  with  the  river  and  harbor  act  of  August  5,  1886, 
and  letters  from  your  office  dated  27th  September  and  28th  October, 
1886, 1  was  charged  with  the  examination  of  the  Catawba  River,  North 
Carolina 

In  the  course  of  this  examination  I  found  that  the  Catawba  Biver 
(and  its  continuations,  the  Wateree  and  Santee  rivers)  had  been  the 
subject  of  several  examinations,  some  parts  having  been  examined  twice, 
other  parts  having  been  examined  only  once,  and  still  other  parts  not 
having  been  examined  at  all;  and,  moreover,  that  the  reports  of  these 
examinations  were  of  varied  value  as  descriptions  of  the  river.  Since 
the  improvement  of  any  one  portion  of  a  river  is  to  a  certain  extent  re- 
lated to  and  dependent  on  the  improvement  of  the  other  portions,  and 
for  the  purpose  of  putting  on  record  certain  information  derived  from 
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soaal  inspections  of  the  greater  part  of  the  combined  Catawba- 
jteree-Santee  Biver,  I  herewith  sabmit  a  short  description  of  the  main 
itares  of  this  river  and  of  reports  on  its  past  examinations,  together 
ifith  a  special  report  by  Lieat.  H.  Taylor,  U.  S.  Engineers,  giving  a  de- 
tailed description  of  the  middle  portion  of  this  river  from  Buffalo  Shoals, 
North  Carolina,  to  Camden,  S.  C. 

JEKERAL  DESCRIPTION  OF  THE    CATAWBA-WATEREE-SANTEE  RIVER. 

The  Catawba- Wateree-Santee  River  is,  by  its  slope  and  falls,  divided 
Qatarally  into  six  sections  in  its  475  miles  length  between  its  source  and 
the  ocean. 

The  first  section,  extending  about  10  miles  from  its  source,  near 
Mount  Mitchell,  in  the  Blue  Ridge  ijfountains,  to  Old  Fortr,  N.  C,  falls 
aboat  1,000  feet  in  this  distance,  and  is  practically  a  mountain  torrent, 
and  partakes  of  the  usual  characteristics  of  such  streams.  There  does 
not  appear  to  exist  any  published  detailed  description  of  this  portion  of 
the  river,  nor  does  any  such  description  appear  necessary  from  the  point 
of  view  of  navigation. 

The  second  section,  extending  about  60  miles  from  Old  Fort  to  the 
head  of  Moore's  Shoal,  is  also  practically  a  mountain  stream,  falling 
aboat  366  feet  in  this  distance,  the  shoals  being  tolerably  continuous 
along  this  stretch  of  river.  This  portion  of  the  river  was  officially  ex- 
amined and  mapped,  in  1879,  by  Assistant  Engiueer  J.  M.  Wolbrecht. 
(See  pages  912,  913,  Annual  Report  Chief  of  Engineers,  U.  S.  Army,  for 
1880.)  Mr.  Wolbrecht  was  obliged  to  make  his  examination  hurriedly 
and  at  small  expense,  and  his  report  is  therefore  full  of  errors  as  to  de- 
tails, while,  however,  it  is  tolerably  correct  as  to  its  general  descriptions 
and  deductions.  The  facts  were  brought  out  by  subsequent  compari- 
B0Q8  of  portions  of  his  maps  and  reports  with  more  recent  and  more 
careful  information,  and  also  by  their  comparisons  with  such  portions 
of  the  river  as  have  been  traversed  in  person  by  myself. 

The  third  section,  extending  about  71  miles  from  the  head  of  Moore's 
Shoals  to  the  foot  of  Tuckaseegee  Shoal,  and  falling  about  397  feet  in 
this  distance,  is  composed  of  a  series  of  alternating  pools  and  cascades. 
The  pools  have  a  slope  of  less  than  3  feet  per  mile.  The  cascades  (or 
shoals)  occur  at  intervals  of  about  10  miles  all  along  this  section,  the 
most  important  being  the  following,  their  heads  being  at  the  following 
stated  distances  below  the  head  of  Moore's  Shoal : 

DeviPs  Shoal,  At  two-thirds  mile  distance  (9  feet  fall  in  1  mile  length) ;  Horseford 
Shoals,  at  7  miles  (31  feet  fall  in  3  miles  length) ;  Great  Falls,  at  17  miles  (14  feet  fall 
in  1  mile  length) ;  Lookout  Shoals,  at  27  miles  (54  feet  fall  in  3.3  miles  length) ;  Bnftalo 
8boals,at  36  miles  (11  feet  fall  in  0.6  miles  length);  Piatt  Island  Shoals,  at  40  miles 
(46  feet  fall  in  3.:^  miles  length) ;  Beatties  Ford  Shoals,  at  56  miles  (13  feet  fall  in  2.3 
miles  length) ;  Cowan's  Ford  Shoals,  at  62  miles  (27  feet  fall  in  4  miles  length) :  Mount 
Island  Shoals,  at  67  miles  (46  feet  fall  in  3  miles  length) ;  Tuckaseegee  Shoals,  at  71 
miles  (11  feet  faU  in  1  mile  length). 

This  portion  of  the  river  was  examined  and  roughly  mapped  in  1879 
*>y  Assistant  Engineer  J.  M.  Wolbrecht  (see  pages  912, 913,  Annual  Re- 
port Chief  of  Engineers,  U.  JS.  Army,  for  1880),  and  very  carefully  exam- 
^»ed  by  United  States  Civil  Engineer  S.  T.  Abert  in  1875  (see  pages  367 
^  '^7g,  Annual  Report  Chief  of  Engineers  for  1876),  and  still  more  care- 
J^W  examined  and  mapped  by  State  Engineer  Hamilton  Fulton  in  1824 
i^^     pages  36S-371,  Annual  Report  Chief  of  Engineers  for  1876,  and 
^^^  in  the  possession  of  the  Engineer  Department  in  Washington^, 
^«  «^ccuracj  of  Mr.  FnUoD^s  maps  was  fully  proved  by  ttieit  Ciom^^rv- 
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Bon  by  myself  with  portions  of  the  river  traversed  by  me,  map  in  hanc 
in  1887  (see  annexed  report  of  Lieatenant  Taylor). 

The  fourth  section  of  the  river,  extending  aboat  39  miles  from  the 
foot  of  Tuckaseegee  Shoals,  North  Carolina,  to  the  head  of  Landsford 
Shoals,  Soath  Carolina,  and  falling  about  67  feet  in  this  distance,  is  of 
similar  nature  to  the  third  section,  except  that  the  falls  or  shoals  are 
much  farther  apart  and  the  intervening  pools  are  of  gentler  slope  and 
greater  depth.  The  only  important  faUs  and  shoals  in  this  section  are 
the  following,  their  head  being  at  the  following  stated  distances  below 
the  foot  of  Tuckaseegee  Shoals :  Boss  Falls,  at  7  miles  distance  r8  feet 
fall  in  1  mile);  India  Hook  Shoal,  16  miles  distance  (10  feet  fall  in  1 
mile). 

The  upper  half  of  this  section  was  exsunined  in  1824  by  Fulton,  in 
1875  by  Abert  (see  pages  367-376,  Annual  Report  Chief  of  Engineers 
for  1876),  and  in  1879  by  Wolbrecht  (see  pages  912-914,  Annual  Report 
Chief  of  Engineers' for  1880).  The  accuracy  of  the  Fulton  maps,  and 
especially  of  his  profiles,  was  fully  proved  by  their  comparison  by  my- 
self with  portions  of  the  river  traversed  by  me,  maps  in  hand,  in  1887. 
(For  details  of  the  falls  and  shoals  of  the  lower  half  of  this  section,  see 
annexed  report  of  Lieutenant  Taylor.) 

The  fifth  section  of  the  river,  extending  about  40  miles  from  the  head 
of  Landsford  Shoals,  South  Carolina,  to  the  foot  of  Hoke  Shoals,  South 
Carolina,  and  falling  about  359  feet  in  this  distance,  is  of  similar  nature 
to  the  third  section,  except  that  the  falls  or  cascades  are  much  longer 
and  more  abrupt.  The  important  falls  of  this  section  are  the  following, 
their  heads  being  at  the  following  distances  below  the  head  of  Landsford 
Shoals : 

Landsford  Shoals  at  0  miles  distance,  (30  feet  fall  in  1.5  miles) ;  Great  Falls  ot  Ca- 
tawba (embracing  Gayden's  Falls  and  Rooky  Mount  Shoals),  at  11  miles  distance  (173 
feet  in  6.7  miles) ;  Hoke  (Wateree  Canal)  Shoal,  at  37  miles  distance  (35  feet  in  2.5 

miles). 

This  section  was  examined  in  1879  by  Wolbrecht  (see  pages  913, 914, 
Annual  Eeport  Chief  of  Engineers  for  1880).  For  details  of  the  falls 
and  shoals  of  this  section,  see  the  annexed  report  of  Lieutenant  Ta^lq^r. 

The  sixth  section  of  the  river,  extending  about  253  miles  from  the  foot 
of  Hoke  Shoals  to  the  Atlantic  Ocean  and  falling  about  85  feet  in  this 
distance  (a  slope  of  about  4  inches  per  mile),  is  obstructed  only  by  logs, 
snags,  overhanging  trees,  etc.,  and  by  a  few  sand  shoals.  This  section 
of  the  river  has  been  under  Governmental  improvement  since  1882,  and 
has  been  cleared  for  a  3.5-foot  draujp^ht  navigation  all  the  year.  (For  de- 
tails as  to  this  section,  see  pages  1036-1040  and  1056-1060,  Annual  Re- 
port, Chief  of  Engineers  for  1886). 

An  excellent  description  of  the  entire  river  and  of  its  falls  is  to  be 
found  in  pages  750-761,  Part  I,  Department  of  Interior  Report  on  water- 
power  of  the  United  States,  1885,  printed  as  Part  16,  Mis.  Doc.  No.  42^ 
House  of  Representatives,  second  session  Forty-seventh  Congress. 

The  name  "Catawba"  is  generally  applied  to  this  river  in  its  upper  four 
and  a  half  sections,  those  above  the  entrance  of  Wateree  Creek  midway 
between  Rocky  Mount  Shoals  and  Hoke  Shoals ;  the  name  "  Wateree  "  is 
generally  applied  to  the  next  two  half  sections,  those  from  Wateree  Creek 
to  the  entrance  of  the  Congaree  River;  and  the  name  "  San  tee"  is  ap- 
plied to  the  rest  of  the  river  from  the  Congaree  to  the  ocean. 

OPINIONS  AND  EECOMMENDATIONS  AS  TO  THE  UPPER  FIVE  SECTIONS. 

My  personal  examination  of  the  third,  fourth,  and  fifth  sections  of  this 
river  in  1887  was  made  at  a  time  and  in  a.  manner  well  suited  to  show 
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e  oonditioii  aud  possibilities  of  the  river  and  its  navigatiou.     The 

iDioDS  and  recommendatioDS  of  my  last  report,  (that  of  I5th  Decem- 

T,  1887)  against  the  present  Governmental  improvement  of  the  first 

leeand  a  half  sections,  viz,  those  from  its  source  to  the  Soath  Car- 

ilina  line,  might  eqaally  well  be  applied  withoat  change  to  the  entire 

first  five  sections,  viz,  all  those  above  Camden,  S.  C. 

DETAILED  DESCRIPTIONS. 

I  inclose  herewith,  for  future  reference,  the  full  reports  of  Lieut.  H. 
Taylor,  U.  S.  Engineers,  as  to  the  details  of  the  river  from  the  Western 
North  Carolina  Bailroad  crossing  at  Buffalo  Shoals,  North  Oarolinai 
down  to  Camden,  S.  C.  ^ 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers, 
The  Chief  of  Engineers,  IT.  S.  A. 


REPORT  OF  LIEUTENANT  HARRT  TAYLOR,  CORPS  OF  ENGINEERS. 

Wilmington,  N.  C,  June  21,  1888. 

Sib:  I  have  the  honor  to  sabmit  the  following  report  of  the  examination  of  the 
Catawba  River,  North  Carolina,  made  in  accordance  with  the  provisions  of  the  river 
and  harbor  act  of  Angnst  5,  1886,  and  yonr  verbal  directions  of  May,  1887. 

My  report  on  this  examination  is  as  follows : 

METHOD  OF  MAKING  THE  EXAMINATION. 

On  accoant  of  the  rapid  current  and  numerous  shoals  in  this  part  of  the  river,  the 
only  practicable  way  oi  making  the  required  examination  was  to  descend  the  river 
in  a  small  boat. 

The  limited  amount  of  money  available  for  this  examination  did  not  allow  the  mak- 
i°f  of  accarate  instrumental  measurements.  The  distauces,  elevations,  and  current 
velocities  were  accordingly  estimated  by  eye ;  the  directions  of  the  river  were  taken 
▼i^  a  small  compass,  and  from  this  data  a  map  of  the  river  was  made  as  fast  as  we 
iBoved  along  down-stream. 

There  was  no  place  in  the  upper  river  where  a  suitable  boat  could  be  obtained. 
Moreover,  since  there  appeared  no  other  more  advantageous  method  of  getting  the 
PATty  frum  the  South  Carolina  line  back  to  their  homes,  it  was  thought  best  to  de- 
Boend  the  river  in  the  boat  all  the  way  to  Camden,  the  present  head  of  steam  uavi- 
fation.  Accordingly  the  party  went  by  rail  to  Salisbury,  N.  C. ;  there  obtained  a 
uirly  suitable  boat  (of  about  3  feet  width,  20  feet  length,  and  6  inches  draught) ;  from 
uiere  went  by  rail  to  the  point  where  the  river  is  crossed  by  the  Western  North  Caro- 
uoa  Railroad,  near  Catawba  Station,  North  Carolina,  and  just  above  Buffalo  Shoals. 
By  starting  from  this  point  enough  of  the  best  part  of  the  river  in  North  Carolina 
could  be  seen  to  get  a  fair  idea  of  what  the  stream  was,  and  also  to  compare  with  the 
present  condition  of  the  river  some  maps  and  reports  that  were  available  of  several 
previous  examinations  and  surveys  that  had  been  made. 

DESCRIPTION  OF    RIVER. 

,  Ml  in  order  to  make  this  examination,  it  was  necessary  to  pass  over  the  river  from 

toe  vyestem  North  Carolina  Railroad  crossing  down  to  Camden,  I  first  will  give  a 

description  of  the  portion  required  to  be  specially  examined  (that  above  the  South 

J^rolina  line),  and  then  a  description  of  the  portion  incidentally  passed  over  (that 

"J?  ^^®  ^®°^^  Carolina  line  to  Camden,  S.  C). 

vort^^"^  <*«  Western  Xorth  Carolina  Bailroad  croseing  to  South  Carolina  line. — A  full  re- 

port  ot  an  examination  of  this  river,  made  in  1875,  by  Mr.  S.  T.  Abert,  United  States  civil 

Mta^^'  is  given  on  pages  367  to  376,  Part  I,  Report  of  the  Chief  of  Engineers,  1876. 

ofth^^^^^^  report  contained  a  general  description  of  the  river  and  of  the  character 

li]  ^?^   ^jacent  country,  and  contained  also  a  table  of  details  as  to  the  shoals  and  pools 

Cur^^'  »iver  from  the  top  of  Moore's  Shoals  (far  above  Buffalo  Shoals)  to  the  South 

f^x^^^a  line,  as  compiled  from  the  maps  and  reports  of  a  survey  made  by  Hamilton 

-^^,  civil  engineer,  in  about  1824.    Copies  of  Fulton's  maps  were  taken  alou^ by  taft 
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and  compared  in  the  field  with  the  river  as  it  is  now,  and  from  this  comparison  it  is  h 
lieved  that  these  maps  and  the  tables  made  from  them  are  the  best  available,  and  thii 
they  are  more  accurate  and  fuller  than  any  that  could  be  prepared  to-day  with  the  lin 
ited  amount  of  money  allowed  on  such  an  examination  as  this.  No  description  o 
this  portion  of  the  river  (that  in  North  Carolina)  is  therefore  attempted  by  me  ;  but  i 
refer  you  to  Mr.  Abert's  report  and  Mr.  Fulton's  map  for  full  and  accurate  informa- 
tion on  this  subject. 

From  the  South  Cmrolina  line  to  Camdenf  South  Carolina. — As  full  and  accurate  knowl- 
edge does  not  seem  to  be  available  as  to  the  part  of  the  river  from  the  State  line  to 
Camden,  S.  C,  a  brief  description  of  that  part  is  here  given.  This  description  is  be- 
lieved to  be  quite  accurate,  although  the  limited  amount  of  money  available  did  not 
permit  accurate  instrumental  measurements  to  be  made. 

General  features. — For  the  first  8  miles  below  the  Little  Catawba  (which  is  at  the 
State  line)  the  river  has  a  seneral  direction  nearly  south,  it  then  turns  and  runs  south- 
east for  12  miles,  then  sontn  32  miles,  and  then  southwest  again  for  23  miles,  a  total 
distance  of  75  mjfes,  to  Camden,  S.  C.  Its  total  fall  from  Little  Catawba  down  to 
Camden  is  about  405  feet. 

The  river  is  an  alternation  of  pools  of  comparatively  dee^  and  still  water  and  shal- 
low rapids  or  shoals,  with  a  very  swift  current.  The  pools  vary  in  length  from  a  few 
hundred  feet  up  to  3  miles,  and  the  shoals  vary  in  length  from  a  ledge  like  a  knife-edge 
running  across  the  river  up  to  about  2  miles.  The  most  important  pool,  the  one  be- 
ginning at  5'^i  miles  below  the  Little  Catawba,  is  practically  12  miles  in  length,  but 
on  account  of  a  few  narrow  edges  it  is  divided  into  several  shorter  ones.  The  most 
important  shoals  are  Landsford  Shoals,  beginning  at  3^  miles ;  Gayden*s  Falls,  begin- 
ning at  42  miles ;  Rocky  Mount  Shoal,  beginning  at  47^  miles,  and  the  Hoke  Shoal,  be- 
ginning at  68i  miles.  These  shoals  are  all  described  below.  In  the  pools  the  bottom 
IS  generally  sandy  or  muddy,  with  occasional  bowlders.  On  the  shoals  the  bottom  is 
gravelly  or  rocky,  the  size  or  the  rocks  increasing  with  the  steepness  of  the  shoal.  At 
the  shoals  the  river  is  of  width  varying  from  tOO  to  2,500  feet,  and  at  the  pools  from 
300  to  1,200  feet. 

The  banks  are  generally  muddy  and  8  to  15  feet  in  height.    Back  of  river  banks 
the  river  bottom,  which  is  very  fertile,  extends  to  tHe  hills,  which  are  from  a  few 
hundred  feet  to  half  a  mile  distant  and  are  from  100  to  300  feet  high.    During  fresh 
ets  this  bottom  is  frequently  overflowed.    The  banks  near  the  longer  shoals  are  quite 
precipitous  and  rocky. 

Remains  of  the  old  work  done  on  this  river  by  the  State  of  South  Carolina  about  sixty 
years  ago  are  still  visible  at  several  points,  especially  near  Gayden's  Falls  and  the 
Hoke  Shoal.  This  work  was  an  attempt  at  canalization  of  the  river,  but  was  aban- 
doned on  account  of  the  cost.  The  lock-chambers  in  many  places  are  still  quite 
plainly  marked.  Most  of  the  cut  stone  used  in  them  is  still  there,  and  in  case  of  fut- 
ure work  of  this  kind  much  of  this  stone  could  be  utilized.  The  old  locks  were  quite 
small,  about  10  feet  wide  and  70  feet  long. 

At  the  time  this  examination  was  made  the  water  was  reported  at  various  places 
along  the  river  to  be  from  3  to  5  feet  above  low  water.  At  Camden,  when  that  place 
was  reached,  it  stood  at  5  feet  above  low  water  on  the  United  States  gauge  at  that 
point.  But  even  with  the  small  boat  used  on  this  examination  and  with  the  3-feet 
stage  of  water  at  places  where  the  river  was  of  average  width  there  was  still  diffi- 
culty in  finding  a  passage  through  many  of  the  shoals.  At  Gayden's  Falls  it  was  nec- 
essary, on  account  of  the  tremendous  fall  and  numerous  bowlders,  to  haul  the  boat 
around  by  wagon  from  Just  above  the  lower  part  of  the  falls  to  just  above  the  Rocky 
Mount  Shoal,  a  distance  of  about  3  miles  (by  river). 

Detailed  description.  ^ 

(The  distances  are  given  in  miles  below  the  mouth  of  the  Little  Catawba  or  the 
State  line.) 


Approximate  to- 
tal fall  from  Lit- 
tle Catawba. 

Distance 

below  Little 

Catawba. 

DeaoriptioD  of  pools  and  shoals.    (N.  B.— The  total  fall  in  feet, 
as  stated  opposite,  is  the  total  fall  to  the  bottom  of  each  pool 
or  shoal.) 

F0et. 
3 

7 

ifOM. 

6.50 
6.50to  0 

Current,  1  mile  an  hoar;  width, 500  to  600  feet;  full  of  short 
shoals  at  low  water.    Crossed  by  Boyd's  Ferry  at  2  miles, 
Wright's  Ferry  at  5  miles,  and  Ma|;airo's  Fenw  at  6  miles. 

Carrent  2^  miles;  one-half  foot  at  6|  miles;  island,  6|  miles, 
with  a  channel  400  to  600  feet  wide  on  each  side.    Depth  be* 
low  island,  8  feet 

f-",'??" 
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Delailed  desoription — Continued. 


967 


17 


20 


21 
83 


84 
85 

87 
81 


61 


a 


107 
111 
140 

IM 


Distance 

below  Littie 

Catawba. 


JTOm. 
9      to  10 


10      to  IS.  SO 


ia.60 

13. 75  to  14. 76 
14. 75  to  16 

15.25 


15.50 
15. 60  to  19 
19      to  20. 50 

20.50 


81      to81.25 


8L  25  to  82. 75 


81 75  to  39. 


8ft. 

80.  to  40. 

40.  to  42. 

42.  to  44.30 


44. 50  to  45. 50 


45.5  to  47.50 


47.5  to  48. 75 


48. 75  to  50. 50 


Description  of  pools  and  sboals.  (N.  B.— Tbe  total  fall  in  feet, 
as  stated  opposite,  is  the  total  fall  to  the  bottom  of  each  pool 
or  shoal.) 


India  Hook  Shoal.  Total  fsU  abont  10  feet  In  the  first  half 
mile  there  are  seven  small  fklls  and  in  the  next  qnarter  Ato. 
Highest  fall  about  2  feet  at  0|  miles.  The  river  is  divided 
into  several  channels  by  islands.  Mill  at  9|  miles  on  the 
right  bank. 

Current, U  miles;  width, 500  to  700  feet;  slight  falls  at  12) 
miles.  There  are  five  shoals,  with  half  a  foot  of  water  on 
them  at  low  water,  between  11  and  12  miles.  Large  island 
ftom  10  to  11  miles. 

One-half  foot  fall.  River  divided  by  islands  into  several  ohan* 
nels. 

Oorrent  sUght;  width.  600  to  800  feet. 

Fonr  small  falls ;  total  aboat  2  feet. 

Charlotte,  Columbia  and  Angosta  Bailroad  crosses  river  on 
iron  deck  bridge,  with  masonry  piers  extending  abont  20  feet 
above  the  water. 

Old  mill  on  right  bank,  with  fall  at  dam  about  1  foot. 

Corrent  one-ludf  mile  to  2  miles ;  depth  generally  over  10  feet. 

Foot  short  shoals,  with  slight  fall  (a  few  inches)  at  each. 

Ivey's  mill  on  left  bank.  There  is  a  total  fall  of  aboat  4  feet 
from  jost  above  mill-dam  to  one^inarter  mile  below.  There 
are  six  falls  in  this  distance. 

Current,  2  to  8  miles ;  width,  500  to  700  feet.  In  this  distance 
there  are  between  15  and  20  short  shoals,  at  each  of  which  there 
is  a  £sll  of  from  2  to  6  inches.  There  is  probably  not  over  4 
inches  of  water  on  these  shosls  at  l<rw  watery  and  even  be- 
tween them  there  is  very  little  depth,  except  trom  27  to  30 
miles.  Crossed  by  feny  (name  not  known)  at  21  miles,  Ma- 
song's  Ferry  at  23i  miles,  and  Careton  Ferry  at  28  miles. 

Landsfbrd  Snoals.  Total  fkll  about  30  feet.  The  fall  is  aoite 
uniformly  distributed  over  the  whole  length  of  the  snoal. 
Width,  1,500  to  2,000  feet.  The  depth  was  generally  about  1 
foot.  At  low  water  the  depth  would  hardly  anywhere  be 
over  4  inches.  The  river  is  lull  of  small  grassy  islands,  with 
passages  from  15  to  200  feet  wide  between  them. 

Corrent,  2 miles;  width  700  to  1,000  feet  There  are  11  short 
shoals,  with  a  slight  fall  at  each,  the  greatest  number  per 
mile  and  the  greatest  slope  being  from  3^  to  35|  miles,  where 
there  are  five  shoals  and  a  total  &il  of  10  feet  Fudge's  Island 
from  83}  to  84|  miles. 

Chester  and  Lancaster  railroad  bridge. 

Total  f^  8  feet;  width,  1,800  to  2,500  feet;  very  shoal;  full  of 
grassy  islands. 

Currant  1  mile ;  width  1,000  feet ;  depth  generally  good,  exoept 
one  short  shoal  at  41^  miles. 

Upper  part  of  Gay  den's  Falls.  Slope,  15  feet  to  the  mile :  width, 
1,500  feet  to  2.000  feet  The  river  is  filled  with  small  rocky 
islands  and  boulders,  over  which  the  river  plunges  in  a  series 
of  small  cascades.  This  part  of  the  fiJl  has  fewer  large  falls, 
greater  width,  and  less  force  of  currant  than  the  lower  part 

Slope  for  first  half  mile,  2  feet :  for  second  half,  8  feet ;  width  of 
main  channel  300  feet  to  400  feet  At  44)  miles  the  river  is  di- 
vided by  a  large  island  about  2  miles  in  length.  The  main 
body  of  water  goes  to  the  right  of  this  ialano. 

Lower  part  of  Gayden's  Falls.  The  river  in  these  2  miles  has 
a  total  fall  of  about  100  feet.  It  is  very  narrow,  in  one  place 
less  than  100  feet  wide,  and  is  full  of  large  bowlders  and  rocks, 
over  which  the  river  plunges  in  a  series  of  cascades  from  2  to 
10  feet  in  height.  There  is  no  channel  through  this  shoal  that 
any  kind  of  a  boat,  large  or  small,  could  pass  through  with- 
out great  danger  of  bem|;  smashed  on  the  rocks.  The  banks 
ara  steep  and  rocky,  rising  to  over  100  feet  within  a  very 
short  distance  of  the  river.  Besides  the  large  island  men- 
tioned above  there  are  many  smdl  ones  on  the  right  of  the 
larse  one.  There  is  also  another  large  island  extending  from 
47  u)  48^  miles.  There  is  an  immense  amount  of  water  power 
at  this  shoal,  bat  it  would  probably  be  difficult  to  utilise  it 

Bock  Mountain  Shoal.  The  main  fall  at  this  shoal  is  fhnn  48^  to 
48i  miles,  where  the  fall  is  about  15  feet  Down  the  middle 
of  the  river  at  this  place  there  is  a  nearly  straight  chute  abont 
150  feet  wide  and  clear  of  rocks,  which  aJBTords  an  excellent 
passage  for  a  boat 

Currant  averages  2  miles ;  width,  700  to  900  feet;  greatest  &11, 5 
feet  from  50  to  50|  miles. 
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Detailed  dMcription— Continued. 


lei 
III 

|2 


J 


Fut. 
321 


336 


357 


305 


400 


i05 


Distanoe 

below  Little 

CatAwbft. 


MUm. 
50. 5  to  52. 50 


52. 50  to  64. 50 


64. 50  to  66. 50 


66. 50  to  6a  50 


68. 50  to  7L 


71.     to  76. 50 


75.50 


Detoription  of  pools  and  shoals.  (N.  B.— The  total  fiill  in  feet, 
as  stated  opposite,  is  the  total  fsll  to  the  bottom  of  each  pool 
or  shoal.) 


Orer  these  2  miles  it  is  a  snccMslon  of  rocks,  shoals,  and  faUs. 
There  are  about  twenty  fe^ls,  ranging  ft^m  4  inches  op  to  a 
foot  in  height.  The  ciepth  is  everywhere  very  slight  and 
the  current  swift. 

Current^  1  to  U  miles ;  width,  600  to  800  feet  The  depth  over 
this  whole  distance  is  generally  good,  6  feet  and  over.  There 
are,  however,  a  few  short  shoals  which  ran  across  the  river 
and  which  have  bat  little  depth  on  them :  only  a  few  inches. 

Width,  600  to  1.000  feet.  From  644  to  65  miles  and  from  651  to 
66  miles,,  the  river  is  fall  of  shoals.  At  66  miles  the  river  is 
ftiU  of  islands. 

Current  1  mUe  between  shoal^  of  which  there  are  five  short  ones. 
These  ohoals  are  ridges  of  rock,  which  at  low  water  come 
nearly  to  the  sorfaoe.    Width,  1,000  feet 

Hoke  (or  Wateree  Canal)  Shoals;  width,  1,000  to  1 ,500  feet  The 
total  fall  i^  aboat  85  feet,  which  is  qaite  unifonnly  distribnted 
over  the  whole  distance ;  there  are  no  large  taXiB  or  cascades. 
The  river  is  taXL  of  rooks  and  small  islands  and  is  very  shal- 
low. At  low  water  it  would  be  difflcalt  for  even  a  small  boat 
to  get  down  this  shoal  on  account  of  its  shallownesa. 
Carrent,  1^  to  2  miles;  width,  800 feet;  water  very  deep.  Pease's 
Ferry,  at  72  miles,  is  the  present  head  of  steam*boat  navlg». 
tion  on  the  Wateree  River. 

Camden  Bridge,  width  aboat  25  feet  clear  height  above  the  water. 


The  start  was  made  from  the  Little  Catawba  aboat  noon  Jane  23,  and  Camden 
reached  aboat  7  p.  m.  Jane  25, 1887. 

Very  respectfally,  year  obedient  servant, 

Harrt  Tatlob, 
Firet  Lieutenant  of  Engineere, 
To  Capt.  W.  H.  BiXBY, 

U,  S,  Engineere, 


APPENDIX  M. 


LPROVEMENT  OP  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAROLINA,  AT  AND  TO  THE  SOUTH  OP  CHARLESTON,  SOUTH  CARO- 
LINA. 


EPOBT  OF  FIRST  LIEUTENANT  FREDERIC  V.  ABBOT  CORPS  OF  EN- 
QINEERS,  OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1888,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  CluiTleston  Harbor,  South  Caroliaa. 

2.  Wappoo  Cat,  Soath  Carolina. 

3.  Ashley  River,  Soath  Carolina. 

4.  £di8to  Riyer,  Soath  Carolina. 


5.  Salkiehatchie  River,  South  Carolina. 

6.  Removing  sunken  veasels  or  craft  ob- 

structing  or   endangering   naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


7.  North  fork  of  the  Edisto  River,  South 
Carolina,  in  the  counties  of  Orange- 
burgh  and  Lexington. 


8.  Mosqnito  Creek,  between  the  South 
Edisto  and  Ashepoo  rivers,  with  a 
vi^w  to  connect  the  South  Edisto 
with  the  Ashepoo  at  or  near  Pen- 
wick^s  Island,  South  Carolina. 


United  States  Engineer  Office, 

Charleston^  S.  0.,  July  14, 1888. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  re- 
IK)rt8  for  the  year  ending  June  30, 1888,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  full  and 
complete  as  desirable,  it  is  not  for  want  of  effort  on  my  part  to  have 
them  so. 

These  works  were  in  charge  of  the  late  OoL  Q.  A.  Gillmore,  Corps  of 
Engineers,  until  April  6,  1888,  and  from  April  6, 1888,  to  April  18, 1888, 
temporarily  in  charge  of  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

,    Frederic  V.  Abbot, 
First  Lieutenant  of  Engineers. 


The  Chief  of  Engineers,  U.  S.  A. 


^^^ 
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M  I. 

IMPROVEMENT  OF  THE  HARBOR  AT   CHARLESTON,  INCLUDING   SULI 

VAN'S  ISLAND,  SOUTH  CAROLINA. 

During  the  fiscal  year  ending  June  30,  1888,  operations  for  improv- 
ing the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried 
on  in  conformity  with  the  project  of  Col.  Q.  A.  Gillmore,  late  of  the 
Corps  of 'Engineers,  submitted  to  the  Chief  of  Engineers  March  9, 1878, 
and  printed  as  Appendix  H  of  the  Annual  Report  of  theH^hief  of  Engi- 
neers, 1878. 

By  this  project  it  is  designed  to  establish  and  maintain,  by  means  of 
two  jetties,  a  low-water  channel  of  not  less  than  21  feet  depth  across 
the  bar,  upon  which  the  greatest  available  depth  has  heretofore  been 
only  11 J  feet.    The  estimated  cost  of  the  project  was  $3,000,000. 

Between  1871  and  the  spring  of  1878  the  fleneral  Government  had 
expended  the  sum  of  $93,700  in  taking  up  the  wrecks  of  14  iron-clad 
and  wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of 
the  Bowman  jetty  projecting  into  Beach  Channel,  with  a  view  of  im- 
proving the  navigable  channels  of  Charleston  Harbor. 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1887. 

North  Jetty. — This  work  was  begun  in  December,  1878.    The  bottom 
course  of  the  jetty  now  reaches  a  point  14,327  feet  measured  along  the  ^ 
axis  of  the  work  from  the  shore  end  on  Sullivan's  Island.    The  widths  ' 
of  the  log-mattresses  of  the  course  vary  from  43  feet  on  the  shore  to  118 
feet  at  the  sea  end ;  the  height,  including  riprap  stone,  from  2^  to  4 
feet. 

A  second  course  of  mattresses  and  stone  was  laid  for  a  length  of  1,648 
feet  seaward  from  a  point  7,600  feet  from  the  shore  end,  using  mattre<$ses 
from  66  to  81  feet  wide,  and  for  a  length  of  2,030  feet  seaward  from  a 
point  about  11,090  feet  from  shore  with  mattresses  55  feet  in  width. 
Southeast  of  Drunken  Dick  Shoal,  from  a  point  about  7,200  feet  from 
shore  to  within  about  560  feet  from  the  outer  end  of  the  jetty,  additional 
stone  has  been  distributed  over  it.  The  central  portion  of  the  jetty, 
located  on  Drunken  Dick  Shoal,  having  settled  at  some  places,  an  addi- 
tional course  was  laid  over  the  old  foundation,  extending  2,136  feet  sea- 
ward from  a  point  about  5,300  feet  from  the  shore  end.  Mattresses  90 
feet  in  width,  covered  with  a  layer  of  nprap  averaging  18  inches  in 
thickness,  were  used.  Subsequently  3,300  cubic  yards  of  stone  was  dis- 
tributed over  the  middle  20  feet  of  this  course  to  secure  additional 
strength,  and  level  ofif  the  rather  irregular  surface.  One  hundred  and 
seventy-five  thousand  one  hundred  and  fifty-five  square  yards  of  mat- 
tress and  114,722  cubic  yards  of  riprap  stone  had  been  used  in  this  jetty. 

South  jetty. — This  work  was  begun  "in  April,  1880.  On  June  30, 1887, 
the  seaward  end  of  the  foundation  course  had  reached  a  point  16,440 
feet  measured  along  the  axis  of  the  work,  from  the  shore  end  on  Morris 
Island.  This  course  is  formed  of  log  and  brush  mattresses,  averaging 
18  inches  in  thickness,  overlaid  with  riprap  stone  to  a  depth  of  from  12 
to  14  inches.  The  width  of  the  mattresses  varies  from  40  to  130  feet ; 
but  at  the  crossing  of  the  existing  main  ship-channel,  and  of  the  deep 
pocket  to  the  east  of  it,  the  wi^th  of  the  bottom  course  has  been  in- 
creased for  a  length  of  4,256  feet  by  adding  an  apron  of  mattresses  and 
stone ;  the  total  width  of  the  course  varies  here  from  135  to  20G  feet. 
A  second  course  of  mattresses  and  riprap  stone,  similar  to  the  first,  with 
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.us  varying^  from  40  to  55  feet  and  of  au  aggregate  length  of  10,586 

^  was  laid  in  four  detached  sections ;  and  a  third  course  of  mattresses 

feet  wide  was  put  in  where  the  jetty  crosses  the  deep  pocket  east 

the  main  ship-channel  for  a  length  of  1,206  feet.    For  601  feet,  be- 

ning  at  a  point  about  7,730  feet  from  the  present  shore  end,  riprap 

ne  was  distributed  over  the  middle  30  feet  of  the  jetty,  using  4J 

►ic  yards  of  stone  per  running  foot.    For  207  feet  seaward  of  a 

nt  about  14,000  feet  from  the  present  shore  end  an  additional  layer 

iprap  was  distributed  over  the  middle  36  feet  of  the  jetty.    Two  and 

-thirds  cubic  yards  per  running  foot  were  thus  distributed.    Some 

itional  stone  was  deposited  along  the  axis  of  th^  jetty  between 

its  7,986  feet  aud  14,025  feet  from  the  shore  end.    The  material  used 

^e  south  jetty  amounted  to  305,659  square  yards  of  mattresses  and 

237  cubic  yards  of  stone.    The  aggregate  stone  on  both  jetties  up 

nne  30, 1887,  was  thus  250,959  cubic  yards,  and  the  aggregate  mat- 

ses  up  to  same  date,  480,814  square  yards. 

;THS   of  the  several  courses  laid  from  beginning  of  operations  to  JUNE 

30,  1887. 

J  jetty:  Feet 

Bottom  coarse 14,327 

Second  conrse 5,814 

h  jetty: 

Bottom  course 16,440 

^cond  coarse 10,586 

Third  coarse 1,206 

^redging. — Some  dredging  was  done  on  the  bar  between  the  parallel 
er  parts  of  the  jetties  between  May  21  and  December  31, 1885.  The 
terial  removed  consisted  of  sand  and  broken  shells,  and  amounted 
he  aggregate  to  85,549  cubic  yards.  The  operations  were  too  limited 
-ixtent  to  produce  any  marked  effects. 

'ullivan'^8  Island. — Two  spur-jetties  have  been  constructed  here  with 
ew  of  protecting  the  south  shore  of  the  island  from  the  encroach- 
it  of  tlie  sea.    One  of  these  spurs  was  built  in  1880,  the  other 
•881. 

lount  Pleasant — This  place  is  situated  in  the  bight  formed  by  Hog 
ind  Channel,  three  miles  from  the  city  of  Charleston.  Two  spur-jet- 
i  were  built  in  1884,  forming  part  of  a  plan  devised  to  prevent  the 
shing  away  of  the  shore-line,  which  had  been  progressing  for  several 
X8.     The  plan  forms  no  part  of  the  existing  project  for  improving 

entrance  to  Charleston  Harbor. 

'ield  Work. — A  large  amount  of  field  work  has  been  performed  in 
oection  with  the  work  of  construction.  Special  examinations,  in- 
ding  borings  and  current  observations  for  locating  the  jetties,  were  re- 
red,  and  since  1881  seven  more  or  less  extensive  hydrographic  surveys 
he  outer  harbor  and  bar  and  one  entire  survey  of  the  inner  harbor 
re  been  made.    A  system  of  triangulation  adopted  several  years  ago 

served  as  a  basis  for  these  and  future  surveys. 

?EBATIONS  DUEING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

o  dredging  was  done  in  the  past  fiscal  year. 

he  work  of  raising  both  jetties  at  various  points  was  continued  under 
contract  made  with  Mr.  Anson  M.  Bangs  on  October  25,  1886. 
>  materials  and  modeof  construction  employed  were  substantially  as 
'^r  previous  contracts. 


^ 
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South  Jetty, — The  raising  of  the  South  Jetty  where  it  crosses  thc« 
pocket  with  riprap  stone,  was  iu  progress  at  the  close  of  the  fiscal  yearr 
ing  June  30, 1887, 601  feet  having  been  completed.    This  was  contii 
in  the  present  fiscal  year,  2,282  cubic  yards  of  stode  being  used  o? 
distance  of  434  feet,  and  width  of  30  feet,  the  total  distance  so  ra 
being  thus  1,035  linear  feet,  extending  from  a  point  7,730  feet  from 
present  shore  end  to  a  point  8,765  feet  from  the  same.    At  prei 
there  is  no  marked  depression  of  the  crest  of  the  jetty  at  this  p 
below  the  average  in  the  vicinity.    The  re-enforcing  of  the  outer  enu 
the  jetty  between  points  14,000  feet  and  15,500  feet  from  the  pre« 
shore  end,  with  riprap  distributed  over  the  middle  36  feet,  wa6  in  p 
ress  at  the  beginning  of  the  year,  207  linear  feet  having  been  comple 
This  work  was  finished  in  the  present  fiscal  year,  3,232  cubic  yard 
stone  being  distributed  over  a  distance  of  1,293  feet;  the  total  lengt 
re-enforced  being  thus  1 ,500  linear  feet.    As  reported  in  the  last  Ani 
Report  the  Sguth  Jetty  was  breached  for  a  length  of  50  feet  at  the  pi 
where  the  foundation  course  rises  above  the  low- water  line  on  the  be 
of  Morris  Island.    At  the  time  mattress  work  had  been  suspended, . 
there  was  some  unavoidable  delay  on  the  part  of  the  contractor  in  J 
nishing  new  mattresses  to  repair  the  breach.    Heavy  storms  occur 
in  the  interval,  and  the  breach  had  extended  to  a  length  234  feet  bei< 
it  was  finally  closed.    A  foundation  of  log  mattresses  aggregating  I 
square  yards,  was  laid.    On  this,  1,663  cubic  yards  of  new  stones 
laid  so  as  to  bring  the  work  to  as  regular  a  crest  line  as  possible, 
addition  to  this  about  200  cubic  yards  of  the  original  stone  ballast 
the  mattresses  which  had  broken  out  was  taken  from  the  beach  ai 
distributed  over  the  shore  end. 

North  Jetty, — The  only  work  done  on  this  jetty  during  the  fiscal  ye 
has  been  its  re-enforcement  with  7,613  cubic  yards  of  stone,  distribute 
over  the  middle  36  feet  for  a  length  of  3,784  feet  between  points  8,4( 
feet  and  12,184  feet  from  the  shore  end. 

Nine  hundred  and  twenty-six  square  yards  of  mattress  and  7,1'. . 
cubic  yards  of  stone  on  the  South  Jetty,  and  7,613  cubic  yards  of  stone 
on  the  North  Jetty  were  used  during  the  fiscal  year.  The  material  used 
from  the  beginning  of  operations  to  June  30, 1888,  is  as  follows: 


MattrOM. 


North  Jetty 122,335  175,'" 

Soath  Jetty 143,414  806, 

Total 285,749  481, 


The  sea  end  of  the  North  Jetty  is  900  feet  from  the  out  18-foot  curve, 
and  that  of  the  South  Jetty  2,225  feet  from  the  same,  both  distances 
being  measured  along  the  prolongations  of  the  axes  of  the  jetties. 

The  river  and  harbor  bill  passed  by  the  Forty-ninth  Congress  at  its 
second  session  having  failed  to  become  a  law,  a  suspension  of  opera- 
tions for  an  indefinite  time  became  necessary,  and  a  sum  of  $20,000  was 
reserved  to  be  used  in  repairing  any  damages  that  might  occur  to  the 
jetties  while  work  was  suspended ;  the  balance  of  the  available  funds 
was  applied  to  raising  and  strengthening  both  jetties. 

Active  operations  ceased  iu  November,  1887.  They  can  not  be  re- 
sumed till  further  funds  are  supplied  by  Congress.  The  money  re- 
served will  be  sufficient  to  cover  small  repairs,  but  is  insufficient  to  pro- 
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jne  jetties  in  case  of  serioas  injary  which  is  liable  to  occur  before 
receive  their  final  cappingof  heavy  concrete  blocksor  large  stone. 

31TION  AND  EFFECTS  OP  THE  WORKS  AND  CHANGES  IN  THE  HAR- 
BOR AND  ON  THE  BAR. 

)  material  changes  in  the  coodition  of  either  jetty  have  occurred 
Dg  the  past  fiscal  year,  except  such  as  are  due  to  work  done  in  that 
xl.  At  but  one  point  has  any  settlement  been  shown,  and  that  is 
le  shore  end  of  the  South  Jetty,  where  it  is  to  be  expected,  due  to  the 
aingaway  of  Morris  Island.  The  break  which  was  reported  hero 
year  has  been  repaired,  and  this  end  of  the  jetty  is  now  in  good  or- 
Tha  stone  deposited  along  the  middle  36;feet  of  both  jetties 
leir  outer  portions  has  remained  satisfactorily  in  position,  having 
ed  them  from  1  to  2  feet.  The  riprap  put  on  the  South  Jetty  where 
esses  the  deep  pocket  has  been  somewhat  leveled  off  by  the  waves, 
no  settlement  is  indicated  here.  Detaps  will  be  found  io  the  report 
y  assistant  eugineer,  Mr.  James  P.  Allen. 

cash  Channel  and  the  bar. — Marked  changes,  indicating  active  scour 
feen  the  jetties,  have  occurred.   Jim  Evans  Shoal,  as  defined  by  the 
ot  curve,  has  been  greatly  reduced  in  area,  and  has  become  divided 
two  parts.    One  of  them  occupies  about  the  same  position  as  the 
11  shoal  did  last  year,  but  has  changed  its  direction  and  size.    It  ap- 
s  as  if  there  had  been  a  scouring  off  of  the  whole  upper  layers  of 
old  shoal,  leaving  this  remnant  as  a  narrow  strip  pointing  in  the 
ction  of  the  strongest  currents,  that  is  parallel  to  the  jetties.    The 
dT  part  of  this  shoal  still  clings  to  the  North  Jetty,  and  has  been 
hed  bodily  seaward  some  300  feet.    It  is,  like  the  other  part,  much  re- 
ed in  area.    A  12-foot  pocket  has  formed  near  the  bell  buoy  parallel 
:he  present  Jim  Evans  Shoal,  and  south  of  it.    This  pocket  shows  an 
)rage  scour  of  2  feet.    Swash  Keef  has  been  pushed  250  feet  further 
m  the  North  Jetty  as  shown  by  the  9-foot\.curve.  and  is  now  1,950  feet 
m  it  as  compared  with  1,700  feet  a  year  ago.    There  is  but  one  small 
tnp,  with  less  than  9  feet  on  it,  between  them.    Swash  Keef  now  occu- 
rs a  position  almost  exactly  parallel  to  Jim  Evans  Shoal,  as  though 
th  had  been  acted  on  by  currents  in  the  same  direction. 
The  12-foot  curve  has  throughout  made  a  marked  seaward  movement, 
id  has  preserved  its  form  of  former  years  remarkably.    The  most  rapid 
Ivance  is  a  little  to  the  south  of  the  axis  of  the  proposed  jetty  channel. 
he  inner  pocket  shows  a  marked  advance  of  the  15  and  18  foot  curves. 
The  outer  15-foot  curve  has  been  pushed  seaward,  so  that  the  dis- 
ince  between  15-foot  water  inside  and  outside  of  the  bar  is  the  same 
%  last  year.    The  outer  ISfoot  curve  has  moved  inward  toward  the 
IT,  so  that  the  distance  between  the  18-foot  water  inside  and  outside 
i  the  bar  has  markedly  decreased  within  the  year.    The  outer  slope 
f  the  bar  is  steeper  than  in  1857,  and  still  more  so  than  in  former 
^rs.    All  these  changes  point  to  a  general  movement  seaward  of  the 
material  between  the  jetties,  and  a  very  considerable  activity  of  the  ebb- 
le  scour. 

A  suney  of  the  11-foot  channel  found  in  1884,  about  4,000  feet  south 

the  south  jetty,  shows  slight  changes.    Pumpkin  Hill  channel  has 

•sen  carefully  surveyed.    It  has  ceased  to  be  used  except  by  small  ves- 

.8.    A  shoaling  of  about  2  feet  has  occurred  since  1884.    The  shoal 

tween  this  channel  and  south  channel  has  decidedly  cut  away.    South 

>annel  has  been  thoroughly  surveyed.    There  is  a  good,  straight  12- 

>t  channel  here,  which  is  as  good  water  as  there  has  been  at  this  har- 
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bor  for  a  nnmber  of  years.    Beach  Channel  and  Drnnken  Dick 
have  not  been  examined. 

Sullivan^s  Island. — No  marked  changes  have  occurred. 

Morris  Island. — The  cutting  of  the  head  has  been  accelerated 
the  past  year,  and  the  whole  shape  of  the  island  north  of  the  soul 
is  now  changed.    At  the  jetty  a  slight  cutting  is  shown,  decj 
to  the  south  of  it.    The  greatest  cutting  is  at  the  exfteme  north 
where  475  feet  has  gone  during  the  year.    The  cutting  is  notli 
the  low-water  line,  the  9  and  12  foot  curves  showing  similar  b 
smaller  movements.    The  south  jetty  has  apparently  caused 
ing  oflTof  the  shoal  between  Morris  Island  and  Sumter,  the  12f(i 
9-foot  channels  formerly  existing  here  having  shoaled,  and  the 
curve  showing  a  marked  movement  eastward,  contrary  to  that  of 
other  curves  in  the  vicinity.    The  general  shape,  position,  and 
of  Fort  Bank)  or  Sumter  Shoal,  is  but  little  changeii.    There  isai 
cation  of  a  movement  of  material  southward  and  westward. 

The  surveys  this  year  have  been  of  great  value,  and  have  bee 
at  very  slight  cost,  owing  to  the  zeal  and  skill  of  Mr.  James  B. 
to  whose  report  attention  is  invited  for  all  details  concerning  thei 

When  a  crew  had  been  engaged  and  it  was  found  to  be  too  ro 
outside  soundings,  they  were  taken  in  the  inner  harbor,  and  mu 
ful  information  thus  obtained.    Time  has  not  yet  allowed  the  ma 
of  more  than  about  half  of  them. 

COMMERCE  OF  CHARLESTON. 

I  have  been  unable  to  obtain  full  statistics  of  the  trade  of  Char 
to  correspond  with  those  published  last  year,  but  if  obtained  they  i 
not  give  a  fair  showing,  as  the  year  ending  August  31,  1886  (to 
reported  last  year),  was  an  ordinary  business  year,  but  the  earthq 
which  occurred  on  its  last  day  completely  paralyzed  business  hel 
weeks,  and  injured  it  for  months  of  the  business  year  1887  (thi 
business  year).  There  has  been  a  decline  of  about  25  per  cent,  i 
rates  of  freight  and  insurance,  and  in  marine  insurance  of  50  per  < 
between  1878,  when  the  jetties  were  begun,  and  the  present ;  but 
Ratifying  results  can  not  be  ascribed  to  any  improvement  thus  fan 
by  the  Government.  At  the  same  time  it  may  safely  be  assumed 
the  successful  completion  of  the  project  of  improvement  will  resull 
far  greater  development  of  the  port  than  would  ever  be  possible 
the  present  shifting  and  comparatively  shallow  channel  of  entran< 

APPROPRIATIONS. 

In  the  ten  years  which  have  elapsed  since  the  first  appropriatioi 
made,  funds  have  been  provided  at  an  average  rate  of  $148,250  per 
or  less  than  5  per  cent,  of  amount  of  the  estimated  aggregate  « 
the  work.  There  was  on  hand  at  the  beginning  of  the  last  fiscal  y 
sum  of  $83,153.61.  Of  this,  $20,000  were  necessarily  kept  in  haE 
prompt  repairs  in  case  of  local  injuries,  which,  in  such  structures,  e: 
with  rapidity  if  left  uncared  for.  The  sum  of  $60,000  was  then  al 
could  be  spent  in  the  entire  year.  This  is  2  per  cent,  of  the  ori 
estimate.  It  is  evident  that  rapid  completion  of  the  work  aud 
benefit  therefrom  can  not  be  looked  for  with  such  a  system  of  a 
priations. 

I  most  emphatically  repeat  the  recommendations  of  my  predec€ 
that  annual  appropriations  of  from  $500^000  to  $750^000  be  made, 
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^  to  speedily  and  economically  completing  this  important  improve- 

th  the  balance  of  $18,467.01  on  hand  Jaly  1, 1888,  needed  repairs 
>e  made  as  far  as  funds  will  allow. 

I  work  is  located  in  the  collection  district  of  CJiarleston,  S.  C,  at  the  port  of 
Amount  of  duties  collected  in  the  cialendar  year  1687,  $34,514. 

ice  the  existing  project  of  improvement  was  adopted  the  following 
)prialion8  have  been  made : 

;  of  Congress  approved — 

me  18, 1878 $200,000 

arch  3, 1879 200,000 

me  14, 1880 170,000 

ftrch3,1881 175,000 

;of  Congress  passed  August  2, 1882 300,0e0 

;  of  Congress  approved — 

ily5, 1884 250,000 

igustS,  1886 187,500 

Total 1,482,500 

this  amount  there  had  been  expended,  lY^m  the  beginning  of  op- 

)ns  to  June  30, 1888,  the  sum  of  $1,464,032.99,  which  includes  the 

)f  building  shore  protections  on  Sullivan's  Island  ai^d  Mount  Pleas- 

ot  provid^  for  in  the  project  for  improving  Charleston  Harbor. 

lance  yet  to  be  appropriated  on  the  original  maximum  estimate, 

5,000. 

e  following  drawings  and  papers  accompany  this  report : 

it  I.  Chart  showing  the  jetties  and  latest  soundings  to  June  30,  1888. 

)t  2.  Showing  section  of  the  north  jetty,  and  a  plan  of  the  mattress  at  various 

)  as  built  to  June  30,  1888. 

)t  3.  Showing  section  of  the  south  jetty,  and  a  plan  of  the  mattress  at  various 

,  as  built  to  June  30, 1888.       \        * 

ort  of  Mr.  James  P.  Allen,  assistant  engineer. 

le  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

Money  statement. 

,  1887,  amount  available $83, 153. 51 

,  18^,  amount  expended  during  fiscal  year,  exclusive  of 

ilities  outstanding  July  1,  1887 $64,376.25 

,1888,  outstanding  liabilities 310.25 

64, 686. 50 

,  1888,  balance  available 18,467.01 

nt  appropriated  by  act  of  August  11,1888 350,000.00 

nt  avaUable  for  fiscal  year  ending  June  30,  1889 368, 467. 01 

)ant  (estimated)  required  for  completion  of  existing  project 1, 175, 000. 00 

)nnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

!90 750,000.00 

mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
irboracts  of  1866  and  1867. 


.    report  of  mr.  james  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  8,  C,  June  23,  1888. 

Utrnant  :  I  have  the  honor  to  submit  the  following  report  on  the  surveys  which 
i)een  made  during  the  fiscal  year  ending  June  30, 1888,  in  the  harbor  at  this  plaee 
opared  with  former  maps. 

log  the  past  fiscal  year  and  subsequent  to  the  stoppage  of  work  on  the  jetties 
^rember,  1887,  careful  surveys  have  been  made  of  portions  of  the  outer  hatbox 


^'r^^^ 
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The  area  which  is  included  between  the  Swash  Channel  and  Mortis  Inland,  «^_ 
with  the  Fort  Sainpter  Shoal  and  the  gorge  of  the  harbor,  have  been  carefully  earn 
also  the  area  between  the  outer  ends  of  the  jetties.  These  soundings,  with  a  pc 
of  those  of  last  season  to  the  north  and  south  of  the  Jetties  and  on  Drunken  Dick  F 
form  a  very  complete  map,  a  copy  of  which  is  herewith  submitted. 

The  north  and  south  jetties  have  been  surveyed  by  running  lines  of  soundingfi . 
their  axes  as  nearly  as  possible.  The  inner  5,000  feet  of  the  north  Jetty  has  not 
resurveyed  as  no  work  nas  been  done  here  nor  change  noted  for  several  years. 

A  careful  and  thorough  survey  has  been  made  of  the  Pumpkin  Hill  and  Soath 
nels,  also  a  channel  about  three-quarters  of  a  mile  south  of  the  south  jetty. 

The  shore-lines  of  Morris  and  Sullivan's  islands  have  also  been  surveyed,  and 
these  surveys-  maps  and  profiles  have  been  made  as  heretofore. 

During  the  past  winter,  when  the  weather  was  too  bad  for  outside  work,  soud 
were  taken  in  the  inner  harbor  in  order  to  keep  the  boat's  crew  employed.  ' 
have  not  yet  been  platted. 

In  September,  after  the  completion  of  work  at  this  point,  a  survey  was  made 
deep  pocket  on  the  south  jetty  for  future  reference. 

Tne  following  soundings  have  been  taken :  Outer  harbor,  8,729 ;  inner  harbor, 
jetties,  2^802 ;  outer  channels.  4,887  ;  deep  pocket,  350.    Total  in  the  year,  19,7 

A  portion  of  the  above  work  was  done  with  a  row-boat,  but  after  the  good  wcn 
of  the  snring  and  early  summer  set  in  a  small  steam-boat  was  hired,  and  with  in 
outer  channels  and  the  area  between  the  jetties  was  surveyed. 

CONDITION  OP  THE  NORTH  JETTY. 

Where  the  additional  foundation  and  ridge  over  Drunken  Dick  Shoal  was  pi 
the  crest  appears  lower  than  on  the  profile  of  1807.  This,  I  think^  is  due  to  the 
tribution  of  the  stone  by  the  action  of  the  waves  rather  than  to  settling.  That  poi 
of  the  Jetty  which  received  additional  stone  (viz,  from  8,400  to  12,184  feet  from 
shore-end)  shows  about  2  feet  higher  on  the  average  than  last  year. 

CONDITION  OF  THE  SOUTH  JETTY. 

Where  stone  was  deposited  on  about  800  feet  of  the  onter  portion  (from  13,7 
14,500  feet  from  the  old  shore-end)  the  crest  shows  generally  from  1  to  2  feet  hij 
The  crest  over  the  deep  pocket  shows  a  sligh|  loss  oineight  but  not  such  as  to  ind 
settlement. 

Some  settlement  is  indicated  at  the  extreme  inner  end.  This  might  have  bee 
pected,  in  ooosequence  of  the  washing  away  of  Morris  Island. 

Other  portions  show  higher  and  lower  than  the  profile  of  last  year,  generally  hi 
which  is  undoubtedly  due  to  more  lumps  having  been  struck,  or  to  the  centei 
having  been  better  ke]^t  in  soundings.  As  compared  with  the  survey  of  1886  tin 
ference  in  the  profiles  is  inconsiderable,  except  where  work  has  been  done. 

SWASH  CHANNEL. 

The  survey  of  1888  compared  with  that  of  1887  shows  the  followinff  changes : 
area  of  Jim  Evans  Shoal  within  the  9-foot  curve  is  very  much  smaUer.  The  : 
portion  of  this  has  separated  from  that  part  next  to  the  north  Jetty  at  a  point  f 
1,000  feet  from  this  jetty.  This  portion,  contrary  to  the  precedent  of  for«£[oingy 
has  not  advanced  seaward,  but  appears  as  a  narrow  strip  about  in  the  position  o 
main  body  of  the  shoal,  as  shown  last  year,  and  lying  nearly  in  the  direction  ol 
outer  ends  of  the  jetties.  Two  lumps  of  less  than  9  feet  appear  between  this  shoal 
the  south  jetty.  That  portion  of  the  shgalnext  to  the  north  Jetty  is  much  narro 
than  the  corresponding  part  last  year  and  has  advanced  seaward  300  feet. 

Swash  Beef  has  moved  seaward  where  it  joins  the  south  jetty,  at  its  outer  eo 
mach  as  300  feet.    The  extreme  southeast  end  of  this  shoal  is  now  about  1,950 
from  the  north  jetty,  whereas  last  year  it  was  about  1,700  feet  only.    The  shoi 
narrower  and  more  nearly  in  the  direction  of  the  jetty  ends.    Its  general  directic  ***" 
almost  exactly  the  same  as  that  of  Jim  Evans  Shoal.    One  lump  of  less  than  9 
appears  between  Swash  Reef  and  the  north  Jetty.  ^ 

The  12-foot  curve  shows  throughout  a  marked  advance  seaward,  while  it  retains  iteJ 
general  shape.  This  is  true  also  of  lumps  of  less  than  12  feet  to  a  distance  of  9^000  feel 
Inside  of  the  outer  ends  of  the  jetties.  The  most  rapid  advance  of  this  curve  is  abonl 
midway  of  the  jetties,  or  somewhat  nearer  the  south  jetty  than  the  north  Near  tha^ 
bell-buoy  a  very  marked  pocket  has  made  down  in  the  same  direction  as  the  je^ 
ties,  (i:iving  a  2-foot  increase  of  depth.  Both  the  inner  and  outer  15-foot  curves  ha\i 
advanced  so  that  the  distance  between  them  has  not  changed.  The  inner  18-fwQJ 
curve  has  advanced  while  the  outer  has  receded.  These  changes  point  to  active  scoi^ 
between  the  jetties.  ■ 
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FORT  SUMTER  SHOAL. 

16  area  of  that  portion  of  this  shoal  which  Is^bove  mean  low  water  and  lies  to 
math  and  west  of  the  fort  has  somewhat  diminished,  and  has  moved  generally 
;ward  since  1864.  when  the  last  survey  of  this  shoal  was  made.  The  area  of  lesis 
t  9  feet  has  not  changed  greatly,  neither  has  that  within  the  12-foot  curve.    But 

0  is  indicated  a  general  levelin^-off  process,  so  that  the  channel  of  over  12  feet 
formerly  passed  out  from  behind  the  head  of  Morris  Island  is  now  obliterated  as 

•foot  channel ;  so  is  also  the  9-foot  channel  which  formerly  existed  from  near  the 

iming's  Point  buoy  to  the  head  of  the  island. 

;  the  eastern  limit  of  this  shoal,  while  the  12  and  15  foot  curves  have  moved  west^ 

1,  the  18-foot  curve  has  moved  eastward  to  a  marked  extent. 

lese  changes  indicate  the  action  of  the  south  jetty  in  damming  back  the  ebb  currents. 

DRUJ9KEN  DICK  SHOAL. 

lis  shoal  has  not  been  resurveyed. 

PUMPKIN  HILL,   SOUTH,   AND  OTHER  OUTER  CHANNELS. 

he  survey  of  1@S4  indicated  a  channel  crossing  the  bar  into  deep  water  at  a  point 
at  4,000  feet  south  of  the  present  outer  end  of  the  south  Jetty.  It  has  been  care- 
y  surveyed  this  season  ana  a  minimum  depth  of  about  11  feet  at  mean  low  water 
bown,  with  only  600  to  700  feet  between  the  inner  and  outer  12-foot  curves  at  the 
er  end.  This  channel  can  be  carried  out  upon  a  straight  range  from  the  main  ship- 
Anel.  No  decided  change  is  indicated  in  this  channel  between  1884  and  18d8  in 
minimum  depth.  There  is  general  shifting  of  the  channel  to  the  southward  and 
itward,  and  progression  southeastward  or  seaward.  The  area  in  the  channel  having 
ir  12  feet  of  water  has  increased. 

L  shoal  of  less  than  12  and  in  some  places  less  than  8  feet  has  formed  across  the 
mpkin  Hill  Channel  since  1884.  This  was  at  that  time  the  channel  in  common  use. 
lomewhat  to  the  south  of  this  old  channel  and  on  a  line  south  52  degrees  east  from 
iris  Island  Light  there  exists  a  passage  across  the  bar  with  not  less  than  11  feet  at 
in  low  water, by  our  gauge.  At  this  place  the  distance  between  the  outer  and 
ler  Id-foot  curves  is  only  4,500  feet,  which  is  less  than  at  any  other  point  in  the 
inity. 

rhere  exists  a  good  straight  channel  of  not  less  than  12  feet  at  mean  low  water 
oagh  what  is  called  South  Channel.  Several  lumps  are  shown,  but  do  not  ob- 
net  the  channel  if  their  positions  are  known  to  pilots^    The  work  of  sounding  in 

1  channel  has  been  verv  thorough.  The  area  between  Pumnkin  Hill  and  South 
umels  has  been  sounded,  although  less  thoroughly  than  the  cnannels  themselves, 
aonndin^  of  less  than  10  feet  at  mean  low  water  has  been  obtained.  The  shoal 
merly  existing  here,  sometimes  called  the  middle  shoal,  on  which  the  minimum 
)Ui  of  the  Coast  and  Geodetic  Survey  chart  is  7  feet,  seems  to  have  disappeared.  A 
Dparison  of  the  12  and  18  foot  curves  of  the  surveys  Of  1884  and  1888  indicates  a 
leral  movement  of  the  material  of  the  bar  to  the  southward  and  westward  in  both 
mpkin  Hill  and  South  channels. 

leach  Channel  has  not  been  resurveyed. 

Sullivan's  island. 

othe  westward  of  the  Bowman  Jetty  the  high  and  low  water  lines  have  slightly 
hdrawn.  At  the  Bowman  Jetty  and  for  about  2,000  feet  eastward  both  high  and 
lines  have  withdrawn  slightly,  while  from  2,000  feet  eastward  of  the  Bowman 
^  to  the  north  jetty  they  have  advanced  seaward,  and  east  of  the  north  jetty  have 
in  receded.  The  maximum  change  is  about  1,500  feet  west  of  the  north  jetty, 
ire  the  high-water  line  has  advanced  about  75  feet  and  the  low-water  line  about 
fiset.  The  two  Jetties  A  and  B,  built  in  1880  and  1881  for  the  protection  of  the 
jh.  are  now  entirely  covered  with  sand.  It  would  be  difficult  to  determine  their 
I  without  measurement. 

morris  island. 

ace  last  year  the  westward  movement  of  the  high  and  low  water  lines  has  been 
marked,  especially  at  the  head  of  the  island.  Here  the  high-water  line  has 
sd  about  400  feet  westward,  the  extreme  northern  point  being  about  475  feet 
hwest  of  its  position  last  year.  At  the  jetty  the  change  is  slignt,  but  a^soon  as 
rater  begins  moving  round  the  shore-end,  this  portion  of  the  island  will  move 
)  rapidly.  At  present  there  is  a  marked  change  in  the  shape  of  the  island  from 
ler  surveys,  due  to  the  rapid  movement  of  the  head  and  slow  movement  near  the 

BNa  88—^62 
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Compared  with  1884,  this  survey  sh^yws  a  much  ^eater  change  in  the  lu__ 
low  water  lines  than  in  the  9  and  l^  foot  curves  east  of  the  island,  althongn  t 
have  also  moved  westward.  This  westward  movement  is  also  indicated  to  the  sf 
ward  of  the  south  jetty. 

The  18-foot  curve  defining  the  western  edge  of  the  main  ship-channel  north  oi 
south  jetty  has  moved  eastward  from  a  point  about  1,000  feet  from  this  jettv.  ' 
is  contrary  to  the  action  of  all  the  other  carves.  It  has  been  alluded  to  alread 
considering  the  Fort  Sumter  Shoal.  Just  north  of  the  ietty  this  curve  has  not  mo^ 
and  to  the  southward  it  has  moved  westward  like  the  others. 

HOG  ISLAND  CHANNEL. 

Ko  survey  of  this  channel  has  been  made  this  season. 

MOUNT  PLEASANT  SHOAE. 

No  survey  of  this  shore  has  been  made.    An  examination  made  in  June,  IdSd,  she 
that  the  Jetties  are  in  good  condition.    No  marked  change  in  the  high-water  line 
been  noted  or  reported. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allen, 
Aasiatant  Enginet) 
First  Lieut.  Frederic  V.  Abbot,  . 

Corpi  of  Engineer 9,  U,  S,  A. 


COMMERCIAL  STATISTICS. 


ArrivaU  and  oUaranceB  of  vetaeUy  and  commerce  at  CharhHton,  8,  C,  from  Januar 

1875,  (0  December  31,  1887. 

ARRIVED. 


Year. 


1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883 

1884. 

1885. 

1886. 

1887* 


Coastwise. 


Ko. 

Tons. 

604 

382, 018 

471 

340, 439 

400 

324, 919 

396 

822, 627 

883 

826, 681 

441 

388. 026 

412 

399, 732 

410 

384, 690. 

345 

277, 538 

425 

304.382 

375 

268, 477 

901 

650, 209 

927 

656,949 

Crew. 


11,949 

10, 113 

9,885 

9,623 

10, 027 

10.641 

10.377 

9.446 

7,629 

9.822 

9,637 


Foreign  ports. 


American  vessels. 


No. 


38 
44 

.32 
44 
39 
88 
34 
35 
26 
21 
15 
20 
30 


Tons. 


13,144 

11,898 

13, 972 

19,935 

12,505 

12,412 

9,430 

4,807 

3,002 

3,910 

2.344 

8.714 

7,074 


Foreign  Tessels. 


Crew.    No. 


826 
335 
308 
455 
319 
827 
272 
224 
157 
145 
97 
131 
199 


198 
224 
230 
329 
246 
191 
257 
200 
239 
214 
187 
182 
127 


Tons. 


88,879 
101, 272 
103,  480 
163, 368 
121,503 
110, 771 
121, 077 
105, 647 
113, 768 
134, 076 
106,233 
114,507 

87,257 


Crew. 


2,404 
2.768 
2.851 
3.967 
3,292 
2,695 
3,073 
2,648 
2,958 
3.269 
2,586 
2,646 
1,607 


Total. 


No. 


740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 
1,103 
1,084 


Tuns. 


Crew- 


484,041 
453,609 
444.871 
505.830 
460,689 
511,  209 
530,239 
495,  lU 
894.808 
442. 363 
377. 054 
668,403 
731,260 


14,87g 
13,21^ 
13,04^ 

^^^ 
13,63^ 

13,56^ 

13, 72^ 

12, 31^ 

10.744- 

13. 235 

12.320 


*  Forty-five  foreign  vessels  entered  coastwise  from  "  Forts  of  call,"  tons,  49,932  ,*  crew,  950. 

CLEARED. 


1875... 
1876... 
1877.., 
1878... 
1879... 
1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
1886*.. 
1887t.. 


461 
431 
835 
266 
287 
296 
268 
147 
98 
212 
191 
890 
888 


328,266 
278.744 
234, 429 
172, 988 
188,212 
190, 733 
187, 569 
113,699 

48,  714 
116, 020 

99,658 
543. 259 
610,  646 


10,830 
9,095 
7,719 
6.801 
6.263 
6,348 
5,942 
3.690 
2,018 
4,553 
6,047 


57 
60 
35 
45 
34 
45 
32 
40 
27 
31 
24 
25 
28 


24.679 

23,598 

22,  767 

24,397 

11,282 

23,210 

9,239 

7,375 

4,560 

7.845 

6.217 

5,469 

5,837 


655 
646 
423 
479 
292 
481 
255 
273 
181 
217 
164 
165 
189 


211 
230 
250 
398 
278 
246 
278 
263 
299 
276 
204 
201 
173 


94,695 
103, 276 
108, 446 
149, 975 
149, 052 
155,768 
153, 796 
158,250 
154,653 
161.688 
119,602 
126.  943 
115, 218 


2,627 
2,812 
2,910 
3,591 
3,643 
3.375 
3,464 
3,584 
3,815 
3,727 
2.836 
2.  875 
2.516< 


729 
721 
620 
609 
599 
687 
678 
450 
424 
519 
419 
1.116 
1,089 


447, 640 
405, 618 
865,662 
347,360 
348,646 
360, 711 
350,604 
379, 324 
207,927 
285,453 
224,467 
676.671 
731, 701 


13,912 

12.453 

11.052 

14,045 

10,203 

10,204 

9.661 

7,646 

6,014 

8,409 

8,047 


*  Inclndes  vessels  which  are  not  required  to  enter  at  castoni'hoasek 
t  Six  foreign  vessels  cleared  for  coastwise  ports,  tons,  8,829 ;  crew,  87. 
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rivaU  and  elearaiuies  of  veswU,  and  eommeroe  at  CharUstonf  S,  C,  etc, — Continued. 

V 

COICHSBCE. 


n 

8 

:9 
I 

2 


)5 


Year. 


SI 

Muutge  daties. 


Talae  of 
exports. 


919, 655, 966 
18. 088, 152 
16, 917. 492 
21, 167, 575 
18, 693, 126 
24, 939, 259 
21,927,269 
19, 907, 099 
20, 144, 365 
20, 833. 424 
15, 157. 889 
17. 410. 000 
15, 288. 316 


Value  of 
imports. 


$680,343 
455,562 
161, 237 
184,127 
127. 981 
248,158 
723, 049 
459. 970 
467. 648 
503,504 
588,191 
635.000 
484,062 


Duties 
collectML 


$80,656.00 
89, 168. 00 
46,848.00 
36,990.00 
24, 070. 00 
46,453.98 
99,006.23 
45. 263.83 
48, 760. 69 
86. 624. 76 
82,741.08 
24,876.00 
80, 817. 00 
8, 697.00 


Uncipal  artUlea  of  direct  foreign  import  and  export  paseing  through  the  custom-house  of 
Charleston,  S.  C,  during  the  calendar  years  1885  and  1887. 

IMPOSTS. 


Artiolea. 


phar torn.. 

tash,  morlAte pounds.. 

Inito tons.. 

la,  nitrate pounds.. 

lano tons.. 

joephateUme do... 

i:faer  fertilizers do... 

nit 

indzies ^ 


Free  of  duty. 


»ment casks. 

>tton  ties pounds. 

lalt  liquor 


fiicemeal pounds. 

Coffee .............do... 

ondries 


1885. 


Quantity. 


11,275 

2,457,000 

16,336 

703,404 


7,628 


Value. 


$229,000 
89.000 
92.000 
10.000 


78,000 
60,000 


1887. 


Quantity. 


12,095 

955, 081 

8  223 

8, 001*.  415 

850 

2,201 


508,000 


5,600 
1, 960, 000 


Dutiable. 
Total.... 


5,020 


8,000 
27.000 
11,000 


28, 130 
1, 580. 802 


500 
83,500 


80,000 


588,000 


240,801 


BXPOBTS. 


ttton,  sea-island 

»tton,  upland bales.. 

Iioapliate  rock « tons.. 

'nrpentine sallons.. 

jU>em .barrels.. 

Cottonseed pounds.. 

Cotton-seed  oil gallons.. 

Lsmber  and  timber feet.. 

Boards,  scantling,  etc do... 

SteTes  and  ahinglea number.. 

Fertilizers tons.. 

fluidiies 


Total 


276,290 


1.680,373 

176, 305 

539, 310 

83,191 


13, 146 


914, 070, 800 


541,000 

349,000 

7,000 

40.000 

58,618 


91, 582 


15, 158, 000 


1.243 

282,676 

7,390 

2,080,024 

164.284 

1, 848, 758 


834, 000 
1, 865, 000 
1.756,000 


Value. 


9202,108 
14, 525 
47,782 
44,372 
13.489 
20.644 


48,150 
10.966 


402, 031 


31, 114 
19,397 

7,844 
12,000 

8.702 


7,974 


82,031 


484.062 


999.390 
14.038,117 

40,340 
687, 859 
345, 916 

14,956 


4,278 
29,012 
24.357 


4.087 


15, 288, 316 


Theo.  D.  Jervky, 

CoUecloT . 


:r 
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M  2. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

The  work  of  improving:  Wappoo  Out,  South  Garolina,  with  f an> 
supplied  by  the  General  Government,  was  begun  in  November  1882. 

The  appropriations,  four  in  number,  thus  far  made  for  it  by  Oongn^t 
aggregate  $28,000. 

Wappoo  Gut  is  a  narrow,  crooked,  tidal  stream,  separating  James 
Island  from  the  mainland  and  connecting  Stono  and  Ashley  rivers. 
The  creek  was  examined  under  the  direction  of  Col.  Q.  A.  GiUmore, 
deceased,  late  of  the  Corps  of  Engineers,  U.  8.  Army.  The  report  of 
this  examination,  with  project  of  improvement  based  thereon,  forms 
part  of  Appendix  J  4,  Annual  Beport  of  the  Chief  Of  Engineers  for  1881, 
and  is  printed  as  House  Ex.  Doc.  iNo.  19,  Forty-sixth  Congress,  third 
session. 

This  project  of  improvement  contemplates  the  establishment  of  a 
straighter  channel,  to  be  6  feet  deep  and  90  feet  wide  at  mean  low- 
water,  and  comprises  the  following  details  of  work : 

(1)  Dredging  on  the  bar  at  the  entrance  into  Ashley  River : 

(2)  A  solid  cut  through  the  marsh  at  "  Devil's  Elbow. '' 

(3)  Dredging  in  Elliott's  Cut  and  the  reach  leading  to  it,  and  on  the 
bar  at  the  outlet  into  Stono  River. 

(4)  Closing  by  light  bulkheads  the  three  tidal  streams  that  ent^r  this 
new  route  from  the  north. 

(5)  Building  a  jetty  at  the  Stono  entrance  to  guide  the  ebb  tide  into 
the  cut. 

(6)  Building  a  jetty  at  the  Ashley  entrance  to  guide  the  flood  tide 
into  the  cut. 

The  aggregate  cost  of  these  works  was  estimated  at  $34,000. 

The  delays  in  granting,  and  the  insufficiency  of  amount  of  appropria- 
tions, have  rendered  it  impossible  to  complete  the  improvement  at  all 
points. 

Experience  in  carrying  on  the  work  shows  that  the  original  project 
and  estimates  need  revision. 

OPERATIONS  PREVIOUS  TO  JULY  1,  1887. 

Operations  were  first  begun  in  ]S^ovember,  1882. 

The  bulk  of  the  work  has  been  dredging.  Elliott's  Cut  was  improved 
through  its  entire  length  of  about  2,000  feet  by  establishing  a  low- water 
depth  of  6  feet  with  an  average  width  of  60  feet.  A  solid  cut  of  the 
same  depth,  average  width  of  80  feet,  and  800  feet  long,  was  made 
through  the  marsh  at  Devil's  Elbow,  securing  a  traight  and  convenient 
passage  in  place  of  the  extremely  tortuous  route  through  the  bend  of 
that  name.  A  channel  of  similar'  depth  was  dredged  through  the 
shallow  reaches  from  Elliott's  Cut  to  Marsh  Cut.  Some  dredging  was 
also  done  at  the  bars  at  the  Ashley  Eiver  and  Stono  Eiver  entrances 
of  Wappoo  Cut.  The  material,  consisting  of  sand,  mud,  and  broken 
shells,  removed  by  dredging,  amounted  in  the  aggregate  to  117,000 
cubic  yards. 

A  number,  of  snags,  stumps,  and  overhanging  trees  were  removed, 
and  a  bulkhead  was  built  across  the  mouth  of  Pompey's  Cut,  a  tidal 
branch  entering  Wappoo  Cut  at  the  east  end  of  Elliott's  Cut,  which 
had  previously  brought  sand  and  mud  into  the  navigable  channel. 

Although  an  appropriation  was  made  for  this  work  in  the  act  ap- 
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roved  Aagast  5, 1886,  no  money  was  spent  in  the  fiscal  year  ending 

tane  30, 1^7.  the  channel  was  in  a  fair  condition,  and  it  was  deemed 

Dest  to  hold  tne  fands  till  shoaling  had  developed  to  a  greater  extent, 

md  thus  have  money  available  when  it  was  most  needed,  even  in  case 

the  river  and  harbor  bill  should  fail. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING   JUNE  30,  1888. 

It  became  apparent  early  in  the  fiscal  year  that  the  time  had  come 

when  it  was  advisable  to  expend  the  $5,000  provided  by  the  above  act 

of  Congress,  as  shoaling  had  progressed  far  enough  to  incommode 

navigation.    On  September  6  a  project  for  expending  the  money  was 

submitted  and  was  subsequently  approved. 

Authority  to  advertise  by  circular  letter  for  proposals,  to  be  opened 

3ecember  5, 1887,  was  obtained  from  the  Chief  of  Engineers  in  November. 

3ids  were  opened  on  that  day,  and  the  contract  (dated  December  30, 

887)  was  awarded  to  the  firm  of  Ross  &  Sanford,  of  Jersey  City,  K.  J. 

Work  began  on  January  23, 1888,  and  was  completed  on  March  17, 

.888. 

A  cut  35  feet  wide  and  about  8  feet  deep  (below  mean  low  water)  was 
ir^dged  nearly  through  Elliott's  Cut;  two  cuts,  each  35  feet  wide  and 
^€  about  the  same  depth,  were  made  through  the  bar  at  the  Stono 
»iitrance  of  Elliott's  Cut,  extending  about  300  feet  into  the  latter,  and  a 
iddle  cut  on  this  bar  was  made.  From  about  200  feet  inside  the 
e.^stem  end  of  Elliott's  Out  to  about  200  feet  east  of  the  mouth  of 
E^ompey's  Cut,  two  cuts  of  the  same  width  and  to  the  same  depth  were 
EKi^^de,  and  a  single  cut  of  same  character  was  carried  about  300  feet 
^«XTther  to  the  east. 

At  the  western  end  of  Marsh  Cut  (across  the  western  end  of  Devil's 
bow)  two  cuts  about  9  feet  deep  at  mean  low  water  and  35  feet  wide 
ch  were  made.      ' 

This  work  practically  exhausted  the  funds  available.  The  object 
pt  constantly  in  view  was  to  remove  material  from  the  places  where 
«  greatest  tendency  to  shoaling  had  developed.  The  cuts  were  uni- 
^<>irmly  narrower  and  deeper  than  heretofore^  so  that  the  sliding  in  of 
*^l^e  banks  might  be  reduced  to  a  minimum. 

The  total  number  of  cubic  yards  excavated  was  20,195.    It  consisted 
^^  mud,  sand,  and  shell,  the  latter  in  but  small  quantities. 

6ENEBAL    REMARKS. 

^.  Wappoo  Cut  is  of  considerable  commercial  importance.  It  is  the  first 
**^k  in  the  chain  of  inland  navigation  which  extends  from  Charleston  to 
Florida. 

^  have  been  unable  to  obtain  reliable  statistics  of  commerce  for  the 
^^ar  1882,  when  the  improvement  was  begun,  and  I  can  not  say  whether 
**^  far  the  work  has  had  any  effect  on  the  rates  of  freight  and  insur- 
^^ee.  I  am  indebted  to  Mr.  Edward  Willis,  of  Charleston,  S.  C,  for 
^*^^  information  that  the  commerce  passing  through  Wappoo  Cut  in  tlie 
y^ar  ending  December  31, 1887,  was  as  follows : 

f'JjOo  tons  phosphate  rock,  valued  at $165,000 

;;2PO  bags  sea  island  cotton,  valued  at 315,000 

!J2»^^  bushels  of  rice,  valued  at 150,000 

,S»^W  crates  vegetables,  valued  at 210,000 

fX^  tone  fertilizers,  valued  at 15,000 

lg^,000  feet  lumber  and  timber,^valued  at 65,000 

^^^ellaneons  articles,  valued  at/. 15,000 

Total  oommerce,  valued  at ^^,WiSi 


*.-- 
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Aggregate  anunal  tonnage  of  craft  using  the  cat  daring  tL. 
ending  December  31, 1887, 145,000  tons. 

The  work  already  done  has  materially  improved  the  navigation  o 
cut,  and  steam-boats  now  make  their  trips  regularly  and  without  troi 

There  is  a  channel  with  full  6  feet  depth  at  mean  low  water  ent 
through  the  creek  and  cut,  from  Ashley  to  Stono  rivers,  but  the 
jected  width  of  00  feet  at  mean  low  water  has  not  yet  been  establis 
for  a  large  part  of  the  route  where  the  dredging  had  been  done. 

With  the  small  balance  on  hand  on  July  1, 1888,  $203.58,  any  sds 
or  trees  that  may  fall  into  the  cut  will  be  removed  promptly. 

Experience  gained  in  carrying  on  the  work  indicates  that  the  proji 
needs  revision,  with  a  probable  change  of  estimate,  and  I  respectfa. 
recommend  that  this  revision  be  made  before  further  work  is  done. 

The  following  appropriations  have  been  made  for  this  improvemei 

By  act  of  Congress  approved  March  3,  1881 $10,0 

By  act  of  Congress  passed  AQffast2, 1882 10,0 

By  act  of  Congress  approved  July  5, 1884 3,0- 

By  act  of  Congress  approved  Augnst  5, 1886... 5,0> 


Total 28.0 

The  total  expenditures  to  June  30, 1888,  were  ^27,796.42. 
This  work  is  located  in  the  collection  district  of  Charleston,  8.  C.    Charleston 
the  nearest  port  of  entry.    Amount  of  duties  on  imports  collected  in  1887,  $34,514. 

Money  statement, 

July  1, 1887,  amount  available |5,000. 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lb87 4,796. 


July  1, 1888,  balance  available 203.  »? 

Amount  appropriated  by  act  of  August  11,  1888 5,000.  OO 

Amount  available  for  fiscal  year  ending  June  30, 1889 5,203.  58 


'Amount  (estimated)  required  for  completion  of  existing  projects 

Amount  that  canbeprotitabl^expendedinfiscal  vearenoing  JuneSO,  1890 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 


5,000.00 
5,000.00 


Abatraot  of  propoaaU  for  dredging  in  Wappoo  Cut,  South  Carolinaf  received  and  opet^^^ 
December  5,  1887,  by  Col,  Q,  A,  Gillmoref  Corps  of  Engineers, 


No. 


1 
2 


Name*  and  addreases  of  biddera. 


Koas  dtSanford,  Jersey  City,  N.J 

Charleaton  Dredging  Compuiy,  Charleaton. 


Price  per  oabio  vard  moved  not  ex- 
ceeding— 


One  mile. 


Oenti. 


22 

21 


Two  milea. 


Genu. 


24 

23 


Three  mil** 


Centt. 


2« 
25 


Contract  (dated  December  30, 1887)  awarded  to  Ross  &  Sanford,  because  ^^^^^^%£ 
bidder ;  the  Charleston  Dredginc  Company  put  in  a  bid  conditioned  as  to  deptb^  ^ 
water  in  the  approaches  and  width  of  cut  to  oe  made,  which  were  incompatible  ^^^ 
the  work  to  be  done  under  the  approved  project.   » 
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M3. 

Improvement  of  ashley  river,  south  Carolina. 

L  sam  of  $5,500  has  thus  far  been  provided  by  Congress,  in  four  dif- 
•ent  appropriations,  for  improving  Ashley  Eiver,  South  Carolina. 
The  first  appropriation  of  $1,000  was  made  by  the  act  approved  June 
»1880. 

Ashley  Kiver  was  examined  and  partially  surveyed  under  the  direc- 
>n  of  Col.  Q.  A.  Gilimore,  late  of  the  Corps  of  Engineers,  U.  S.  Army, 
ider  a  provision  of  the  act  of  March  3, 1872.  The  report  thereon,  with 
oject  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annual  Re- 
>rt  of  the  Chief  of  Engineers  for  1873. 
The  plan  of  improvement  recommended  comprised— 

(1)  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabee,  be- 
ireen  7  and  8  miles  above  Charleston,  S.  C.,  where  only  9  feet  of  water 
r,  mean  low  tide  was  found  in  1873,  while  the  channel  of  approach  to 

from  below  was  only  about  40  feet  in  width  between  the  10-foot  curves. 

(2)  The  removal  of  a  shoal  at  a  point  below  the  Wando  Phosphate 
Torks,  about  2  miles  above  Accabee,  where  only  6  feet  of  water  was 

and  at  low  tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  low- water 

pth  of  from  10  to  11  feet. 

The  cost  of  the  work  was  estimated  at  $5,000. 

operations  previous  to  JULY  1,  1887. 

n  February,  1882,  and  in  April  and  May,  1886,  two  shoals  with  de- 
lent  depths  of  water  on  them  were  dredged  to  low- water  depths  of 
•m  10  to  11  feet  on  widths  of  from  100  to  2(K)  feet ;  the  improved  chan- 
Is  connecting  with  the  low- water  curves  of  corresponding  depth  at 
eir  ends.  One  of  these  is  situated  near  the  Stono  Phosphate  Mill, 
i  is  about  6  miles  above  the  city  of  Charleston ;  the  other  about  3 
ilea  further  up  the  river  near  the  Wando  Phosphate  Works. 

The  material  removed  consisted  of  sand  and  mud,  and  amounted  in  the 
?gregate  to  22,124  cubic  yards. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDINO  JUNE  30,   1888. 

^0  work  was  done. 

With  the  approval  of  the  Department,  the  sum  of  $1,000  appropriated 

i  act  approved  August  5, 1886,  is  held  for  the  present  to  be  expended 

hen  necessary  in  dredging  on  one  or  both  of  the  shoals  where  work  has 

^n  done,  should  the  cuts  111  in,  or  at  any  other  point  on  the  river  which 

.^^y  shoal  to  a  less  depth  at  low  water  than  10  or  11  feet.   Complaint  hav- 

^Pg  been  made  to  me  that  there  were  troublesome  shoals  in  the  river  some 

>or6  miles  above  the  upper  shoal  on  which  work  had  been  done,  I  asked 

^Dd  received  authority  to  make  an  examination.    By  questioning  mas- 

^^^  of  tug- boats  and  others  interested  in  the  matter  I  found  where  the 

^orst  places  were,  and  made  a  rapid  but  fairly  accurate  stadia  survey  of 

the  whole  reach  containing  them.    The  following  facts  were  ascertained : 

Jast  below  Magnolia  Gardens,  which  are  said  to  be  about  16  or  17 

liles  above  the  city  of  Charleston,  there  are  three  wharves  belonging, 

*ain  informed,  to  Mr.  C.  C.  Pinckney,  Mr.  Clitz,  and  Mr.  Drayton,  re- 

)ectively.    On  the  side  of  the  river  opposite  the  wharves  there  is  a 
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§00(1  channel,  but  the  tugboat  men  report  lumps  next  the  whai  — 
id  not  find  them  as  bad  as  I  anticipated,  but  there  are  a  nnmbe 
them.  Two,  and  I  think  three,  of  the  wharf-owners  let  the  sand 
water  from  their  phosphate  washers  run  into  the  river  under  or  i 
their  wharves,  so  that  it  does  not  seem  a  proper  expenditure  of  pi 
money  to  remove  them,  as  they  are  very  probably  formed  of  the  sane 
supplied. 

'     There  is  a  shoal  apparently  of  the  same  material  extending  some 
tance  low^r  down,  say  a  quarter  of  a  mile,  and  of  such  a  shape  as  to  i 
gest  a  similar  origin.  ^  As  it  does  not  seriously  interfere  with  nav. 
tion,  being  along  the  bank,  no  work  is  as  yet  needed  here. 

About  three-quarters  of  a  mile  further  down  is  a  hard  shoal,  c< 
posed,  I  am  informed,  of  marl  or  phosphate  rock.    It  is  just  belo 
crossing  known  as  *' White  House  Crossing."     There  is  a   narr 
crooked,  11-foot  channel  through,  but  for  practicable  purposes  of  na 
gation  there  is  much  less  water  at  low  tide.   The  removal  of  about  6,C 
cubic  yards  of  this  hard  material  would  give  150-foot  channel  11  fi 
deep  at  mean  low  water.    This  is  the  least  amount  of  work  that  woi 
be  of  any  use  here.   The  expense  would  verj-  largely  exceed  the  amou 
available. 

The   reaches   already  improved  are  in  a  satisfactory  condition,  : 
shoaling  of  consequence  having  occurred  since  they  were  origina 
dredged. 

The  appropriations  made  to  date  exceed  the  estimated  cost  of  the  i 
provement  by  $500,  but  the  expenses  thus  far  incurred  are  less  than  tl 
estimate.    Although  the  improvements  have  been  satisfactorily  maf 
tained,  it  is  probable  that  further  dredging  will  have  to  be  resorted 
at  intervals. 

REMARKS  ON   THE  COMMERCE  OF  ASHLEY  RIYER. 

The  traffic  of  Ashley  Eiver  consists  chiefly  in  the  transportation  of 
phosphate  rock  mined  in  the  vicinity  of  the  upper  reaches  of  the  river. 
As  far  as  known  this  industry  began  in  1868 ;  a  cargo  of  100  tons  of 
rock,  shipped  on  April  14  of  that  year,  is  considered  the  first  ever  sent 
down  the  river. 

I  am  unable  to  obtain  commercial  statistics  of  the  river  for  1882,  in 
which  year  the  first  work  of  improvement  was  done.  I  am  indebted  to 
Mr.  Edward  Willis,  of  Charleston,  S.  C,  for  the  information  that  the 
commerce  passing  over  Ashley  River  in  the  year  ending  December  31, 
1887,  was  as  follows : 

175,000  tons  of  phosphate  rock,  valued  at $800,000 

Sulphur,  kainit,  potash,  and  other  fertilizing  materials 700, 000 

Miscellaneous 25,000 

Total  value 1,52»,000 

And  that  daring  the  same  period  the  aggregate  tonnage  of  steamers,  togs,  sailing 
vessels,  and  other  craft  using  the  river  was  3(X),000  tons. 

His  information  is  believed  to  be  thoroughly  reliable. 

According  to  Mr.  .Willis  there  has  been  an  increase  in  the  last  year 
of  $100,000  in  the  value  of  the  commerce,  and  of  25,000  tons  in  the  ag- 
gregate tonnage  passing  over  this  river. 

Since  the  river  has  been  improved  vessels  of  as  much  as  800  and 
1 ,000  tons,  drawing  15 J  feet  of  water,  have  been  employed,  while  pre- 
viously vessels  of  400  to  500  tons  and  12^  feet  draught  represented  the 
limit  of  safe  navigation.    It  may  be  claimed  that  Ashley  River,  in  its 
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^Bent  condition,  can  be  regarded  as  a  locality  where  the  improvement 
Bitred  is  exceptionally  large  in  proportion  to  the  expenses  incurred 
i  it,  bat  the  improvement  Is  local  in  a  conspicuous  degree.  I  see  nb 
jod  reason  for  enlarging  the  project. 

This  work  is  locat€«(l  iu  tbe  collection  district  of  Charlestou,  S.  C.  Charleston  is 
A  nearest  port  of  entry.    Amount  of  duties  ooUected  in  1887,  $34,514. 

Since  the  plan  of  improvement  was  adopted  the  following  appropria- 
ms  have  been  made : 


act  of  Congress  approve<l — 

June  14, 1880 $1,000 

March  3, 1881 1,500 

July  5,  1884 ^ 2,000 

August  5,  1886 1,000 

Total 5.500 

"he  total  expenditures  to  June  30,  1888,  were  $4,494.91. 

Money  statement. 

7I)  1887,  amount  available $1,031.64 

r  1, 1868,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
lities  outstandinff  July  1,  1887 $26.17 

rl,  18d8,  outstauaing  liabilities 28 

26. 45 

r  1,1888,  balance  available 1,005.09 


M  4. 

IMPROVEMENT  OF  EDI8T0  RIVER,  SOiJtH  CAROLINA. 

I'hree  appropriations,  aggregating  $16,000,  have  thus  far  been  made 
Congress  for  improving  Edisto  Eiver,  South  Carolina. 
The  Edisto  is  one  of  the  principal  rivers  of  South  Carolina.  It  is 
'med  by  the  junction  of  the  North  and  South  Forks,  which  unite  in 
"^  southern  part  of  Orangeburgh  County.  Th^  South  Fork,  commonly 
'Own  as  the  South  Edisto,  is  the  main  river.  It  empties  into  the 
^u  near  St.  Helena  Sound. 

fidisto  River  was  examined  under  the  direction  of  Col.  Q.  A.  G-illmore, 
^  of  the  Corps  of  Engineers,  U.  S.  Army,  with  a  view  to  its  improve- 
ent,  in  September  and  October,  1880.  His  report,  dated  December 
J 1880,  with  the  project  of  improvement,  is  printed  as  Appendix  J 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  also 
'  part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

^It  contemplates  improving  the  river  from  Guignard's  Landing,  in 
iken  County,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  estab- 
^b  a  safe  navigation  at  all  seasons  of  the  year  for  light-draught  steam- 
)ats  from  the  sea  to  the  junction  of  the  North  and  South  Forks,  near 
le  crossing  of  the  South  Carolina  Railway,  183  miles  from  the  mouth, 

Dd  thence  to  Guignard's  Landing  for  rafts  and  flat-boats 

it  is  not  deemed  advisable  to  attempt  an  improvement  of  the  reaches 

"Wgher  up,  as  they  are  excessively  encumbered  with  logs  and  shoals. 
The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags, 

^erhanging  trees,  and  piles,  and  also  of  shoals,  composed  generally  of 

*nd,  but  in  some  places  of  hard  clay. 
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The  project  of  improvement  comprises  the  following  details  o. 

(1)  Enlargement  and  clearing  of  all  the.  new  channels  now  in 
^ress  of  formation. 

(2)  Forming  new  channels  across  necks  of  bends  where  needed 

(3)  Shutting  off  lateral  arms  which  now  weaken  the  stream. 
\\)  Kemoval  of  logs,  snags,  and  pile  obstructions. 

(5)  Removal  of  shoals  of  sand  and  clay,  in  one  case  by  buildi 
deflecting  jetty. 

The  total  cost  of  the  project  was  estimated  at  $33,385. 

This  project  needs  revision,  with  probable  increase  of  estimau 
steam-boat  navigation  is  to  be  obtained,  but  the  present  demands 
commerce  do  not  seem  to  call  for  this  increase.  This  revision  shoul' 
made  before  further  work  is  done. 

OPERATIONS  PREVIOUS  TO  JULY  1,  1887. 

Operations  on  Edisto  River,  which  have  been  carried  on  at  inten 
partly  by  the  United  States  snag-boat  Toccoa^  and  partly  by  hir 
labor,  were  first  begun  in  March,  1883. 

•  Pile  obstructions  were  removed  from  near  Willtown,  30  miles  frc 
the  mouth  of  the  river,  and  from  the  vicinity  of  the  Charleston  ai 
Savannah  Railroad  Bridge  at  Jacksonborough,  9  miles  farther  up;  al 
fragments  of  the  wreck  of  a  steam-boat  near  Willtown. 

From  the  reaches  of  the  river,  extending  from  its  mouth  to  Kennedy  «=»  ^ 
Bridge,  a  distance  by  river  of  130  miles,  16,355  logs,  snags,  and  over-  | 
hanging  trees,  varying  from  12  to  72  inches  in  diameter,  were  remove 
In  many  cases  dynamite  had  to  be  employed.    Numerous  outlets  in, . 
the  swamps,  and  several  incipient  cut-offs,  known  as  sucks,  were  closed^ 
and  one  large  suck  was  opened  and  made  the  main  channel  of  the  riv 

OPERATIONS  DURINb^  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

No  work  has  been  done,  as  the  funds  were  nearly  exhausted.  Th« 
river  is  in  fair  condition  where  it  has  been  improved. 

No  work  can  bedone  during  the  present  fiscal  year  unless  funds  should 
be  provided  by  Congress  and  made  available  before  the  close  of  the  year- 

GENERAL  REMARKS. 

The  principal  business  done  on  Edisto  River  consists  in  the  rafti 
of  timber  and  lumber.  I  am  unable  to  state  the  quantities  shipped 
1883,  when  the  work  of  improvement  was  begun.  For  the  past  fis 
year  it  is  estimated  that  from  45,000,000  to  65,000,000  feet  of  lumber  i 
timber  were  shipped,  besides  cross- ties,  shingles,  etc.  About  125, 
bushels  of  rice  have  been  shipped  from  the  lower  part  of  the  river  ( 
appended  letter  of  Mr.  J.  D.  Ackerman). 

I  am  informed  that  rafts  now  pass  over  the  river  with  less  delay  a 
loss,  and  at  a  lower  stage  than  formerly,  thus  materially  reducing  1 
cost  of  transportation. 

The  prospective  advantages  of  completing  the  improvement  of  %ixv 
river  and  keeping  it  in  good  order  are  of  sufficient  importance  to  make 
it  desirable  that  funds  should  be  supplied  to  the  extent  of  the  estimate 
accompanying  the  original  project.  It  is  expected  that  large  sections 
of  well-timbered  country  will  gradually  be  developed,  which  until  now  I 
have  practically  been  inaccessible.  ^ 

I  respectfully  recommend  that  funds  be  supplied  to  complete  the  im- 
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.jent  of  this  river  for  rafting  purposes  to  tbe  extent  of  the  estimate, 
balance  still  required  for  the  purpose  is  $17,385. 

I  improTement  is  locate  in  the  collection  district  of  Charleston,  S.  C.  Charles- 
•D  the  north  and  Beanfort  on  the  sonth  are  the  nearest  ports  of  entry.  Duties  on 
rts  collected  in  1887  at  the  costom-honse  of  Charleston,  S.  C,  $34,514;  at  Beau- 

nee  the  present  project  of  improvement  was  adopted  the  following 
ropriations  have  been  made : 

ct  of  Congress  passed  Aneust  2,  1882 |8,000 

ct  of  Con  g^ress  approved  Jnly  5, 1864 5,000 

«t  of  Congress  approved  August  5,  1886 3,000 

Total - 16,000 

0  total  expenditures  to  June  30,  1888,  were  $15,854.85. 

Money  staiemnet, 

1. 1887,  amount  available $169. 15 

1, 1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

tstanding  July  1, 1887 24.00 

1. 1888,  balance  available _ 145.15 

QQt  appropriated  by  act  of  August  11,  1888 5,000.00 

mt  available  for  fiscal  year  ending  June  30, 1889 5, 145. 15 

dOnnt  (estimated )  required  for  completion  of  existing  project 12, 385. 00 

lOQDtthat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    10, 000. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
iarlK>r  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

COTTAGEVUXE,  S.  C,  July  2, 1888. 

eg  leave  to  make  the  following  report,  by  your  request,  of  the  commerce  on  the 
to  River  during  the  year  1887  : 

JOjOOO  feet  of  sawed  lumber $240,000.00 

)0,000feetof  hewn  timber 90,000.00 

),000  linear  feet  round  logs  and  piling 75,000.00 

)0  feet  of  crose-ties 3,500.00 

«llaneou« :  Cord- wood,  staves,  etc 10, 000. 00 

»2  bushels  rice 149,978.40 

Total 568,478.40 

t)eg  leave  to  say  that  in  making  out  the  above  report  1  have  had  the  assistance 
10  best  authorities.  ' 

Hoping  it  will  prove  satisfactory,  very  respectfully,  your  obedient  servant, 

J.    D.   ACEERMAN. 

Lieut.  F.  V.  Abbot, 

Corpf  of  Engineers f  U.  S.  A. 


M5. 
IMPROVEMENT  OF  SALKIEHATCHIE  RIVER,  SOUTH  CAROLINA. 

Three  appropriations  have  been  made  by  Congress  for  the  improve- 
ment of  Salkiehatchie  Kiver,  South  Carolina,  aggregating  $10,000. 

The  river  was  examined  under  the  direction  of  Col.  Q.  A.  Gillmore, 
late  of  the  Corps  of  Engineers,  U.  S.  Army,  during  the  latter  part  of 
1880.    The  report  of  the  examination,  dated  December  29,  1880,  \^ 
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printed  as  Appendix  J  16,  Annual  Report  of  the  Chief  of  Engineer 
1881,  and  as  part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress, ' 
session. 

The  Salkiehatohie  River,  also  named  the  Big  Salkiehatchie,  to  a 
guish  it  from  one  of  its  tributaries,  known  as  the  Little  Salkieha^ 
River,  rises  in  Aiken  County,  S.  C.    These  two  rivers  unite  abon 
miles  from  the  Atlantic  sea-board.    About  24  miles  below  the  junc 
the  Salkiehatchie  is  spanned  by  the  Charleston  and  Savannah  RaiL 
bridge.    Further  down  the  River  is  known  as  the  Combahee,  wl 
discharges  into  St.  Helena  Sound,  about  midway  between  the  ci 
of  Charleston  and  Savannah.    The  mean  rise  and  fall  of  tide  in 
Helena  Sound  is  5.9  feet.    At  the  railroad  crossing,  nearly  60  n 
from  the  river's  mouth,  it  is  2.5  feet,  and  the  tidal  oscillation  reacb 
point  about  30  miles  higher  up. 

PROJECT  OF  IMPROVEMENT. 

The  project  contemplates  the  creation  of  a  continuous  and  practic 
channel  for  rafts  and  flat-boats  in  the  lower  reaches  of  the  river  frt 
point  5  miles  above  Toby's  Bluflf  down  to  Hickory  Hill,  12  miles  be 
the  railroad  bridge  and  46  miles  above  the  river  mouth,  comprisin 
total  length  of  river  of  77  miles. 

The  work  comprised  the  removal  of  piles  at  Hickory  Hill  and 
removal  of  logs  and  of  the  shoals  accumulated  around  them  in 
reaches  above  the  bridge. 

Through  Murdock's  and  Weekly  Sand  Drags,  where  the  Salkiehat 
divides  into  numerous  insignificant  streamlets,  cuttings  were  to  be  no 
to  form  a  channel  of  sufficient  dimensions  for  rafts  and  flat-boats. 

Thecostof  this  improvement  was  estimated  at  $18,000.  It  is  belie 
that  the  original  estimate  will  not  be  exceeded. 

OPERATIONS  PREVIOUS  TO  JULY   1,   1887.  ^ 

In  June,  1883.  the .  lowest  (12  mile)  reach  of  the  river,  from  Hickory 
Hill  up  to  the  Cnarleston  and  Savannah  Railroad  Bridge,  was  cleared  of 
obstructions  by  the  United  States  snag-boat  Toccoa,  which  removed 
from  the  channel  16  piles  and  106  stumps,  snags,  and  overhanging 
trees.    This  was  the  first  work  done  with  funds  furnished  by  the  General 
Government.    Higher  up,  from  the  bridge  to  the  "Forks,"  a  distance 
of  21  miles,  the  river  was  thoroughly  cleaned  of  obstructions.    In  tho 
upper  reaches,  between  the  "  Forks"  and  Broxton's  Bridge,  an  aggro- 
gate  length  of  59  miles,  a  large  amount  of  work  was  accomplished  bS 
removing  obstructions,  straightening  the  course  of  the  river,  and  shat>' 
ting  off  lateral  channels.    The  snags,  stumps,  logs,  and  overhanging 
trees  taken  from  the  channel  and  banks  aggregated  11,840;  over  1^^ 
outlets  were  closed,  2  shoals  or  islands  were  removed,  27  mud  and  san^ 
points  were  cut  off,  and  the  banks  were  trimmed  at  numerous  placed 
One  dam  was  built,  to  remove  a  local  shoal,  one  "  suck"  was  opened,  pro 
viding  thereby  a  better  channel,  while  one  bad  *'  suck"  was  closed. 

Raft  navigation  has  been  materially  benefited. 

Above  the  railroad  bridge  operations  were  carried  on  by  hired  labc*^ 
the  work  being  of  such  a  miscellaneous  character  aS  to  render  it  inc» 
practicable  to  do  it  by  contract. 

The  method  adopted  proved  entirely  satisfactory  and  economical. 

OPERATIONS  DURINO  THE  FISCAL   TEAR  ENDING  JUNE  30,    1888. 

No  work  has  been  done  during  the  past  fiscal  year. 
The  river  is  in  fair  condition,  but  little  in  the  way  of  obstructioc*^ 
baring  been  reported  to  me. 
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IS    ON    THE  CONDITION    AND  COMMERCE  OF    SALKIEHATCHIE 

RIYER. 

mderstood  that  aboat  forty  years  ago  the  State  of  South  Garo- 
propriated  some  $30,000  for  the  improvement  of  the  Salke- 
The  examiDation  made  in  1880  showed  over  100  miles  of  the 
be  anfit  lor  navigation  daring  low  stages  of  the  water,  even  for 
kfts  and  the  lightest  kind  of  flat-boats.  At  several  places  it 
dispersed  into  nnmerons  insigniflcant  streamlets.  The  improve- 
ffected  since  1883  have  brought  the  river,  in  the  long  reaches 
rork  has  been  done,  to  a  much  better  condition  than  it  ever 
n,  so  far  as  my  information  goes. 

hief  traffic  on  the  Salkiehatchie  consists  of  rice,  naval-stores, 
ber. 

indebted  to  Mr.  W.  D.  Niles,  of  Beaufort,  S.  C,  for  the  following 
s  of  traffic  over  the  Salkiehatchie  Eiver,  South  Carolina,  during 
d  year  ending  June  30, 1888 : 

labels  of  rice $iibO,000 

:s  spirits  tarpentine 31,875 

-els  rosin 15,000 

Iroad  cross-ties,  1,312.000  feet  B.  M 13, 120 

id  lumber,  4,450,000  feet  B.  M 32,050 

«1 342,045 

J4  6,800,000  feet  of  lumber  and  200,000  bushels  of  rice  were  re- 

0  have  been  shipped. 

stimated  that  over  1,600,000,000  feet  of  timber  is  standing  within 
less  accessible  distances  from  the  river  up  to  Niles'  Bridge,  08 
K)ve  the  Charleston  and  Savannah  Railroad  Bridge, 
alance  of  the  original  estimate  ($8,000)  will  complete  the  im- 
snt  under  the  approved  project,  and  I  would  respectfully  rec- 

1  that  this  sum  be  appropriated. 

)rk  is  located  in  tbe  coUection  district  of  Charleston,  S.  C.  Beaufort  is  the 
ort  of  entry.  Duties  on  impots  rcoUected  at  tbe  custom-bouse  of  Beaufort, 
1887,  $49,50. 

the  present  project  of  improvement  was  adopted  the  following 
iations  have  been  made : 

Congress  passed  An^st  2, 1882 $5,000 

Congress  approved  July  5, 1884 3,000 

Congress  approved  August  5, 1886 2,000 

tal 10,000 

al  expenditures  to  June  30, 1888,  were  $9,622.66. 

)\e  of  commercial  statistics  furnished  by  the  collector  of  the  port 
fort,  S.  C,  is  transmitted  herewith. 

Money  statement. 

^,  amount  available $361.34 

^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

iding  July  1, 1887 24.00 

J88,  balance  available : 33^.34 

ippropriated  by  act  of  August  11, 1888 3,000.00 

ivailable  for  fiscal  year  ending  June 30, 1889 3,337.34 


t  (estimated)  required  for  completion  of  existing  project ........      5, 000. 00 

mtably  expended  in  fiscal  year  ending  Ji 

apiiai 

>r  acts  of  1866  and  1807. 


ttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
ted  in  oompliance  witb  requirements  of  sectiona  2  of  rivei  and 
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COMMERCIAL  STATISTICS. 


Arrivali  and  olearanoes  ofveneUy  and  commerce  at  Beaufort,  8,  Cf/rom  Januarif  1, 

to  December  81,  1887. 

ARBIVED. 


Yean. 


1881 
1682 
1883 
1684 
1885 
1886 
1887 


CoastwisA. 


ITo. 
89 
91 
94 
97 
94 
112 
137 


90, 813 
111,  026 

99,540 
103,658 

99,272 
123,491 
163,620 


Foreign  porte. 


American 
Tessela. 


No. 
4 
2 
2 


1 
1 
0 


Tons. 
2,806 
•450 
174 


106 
506 


Foreign  vee- 
sela. 


Ko. 
123 
86 
76 
53 
77 
44 
40 


Tont. 

32,090 

84,790 

37,648 

36.497 

63,867 

33,830 

71,843 


Tota] 


Ko, 
216 
179 
172 
150 
172 
157 
177 


m 

140 

ica, 

157, 
235 


CLEASED. 


1881 
1882 
1883 
1884 
1885 
1886 
1887 


66 

57 
61 
68 
61 
59 
58 

46,477 
72,773 
65,142 
64,764 
59, 4U 
62,977 
72,445 

137 
114 
107 
93 
113 
100 
121 

69,404 

71.224 

76,093 

79,686 

101, 586 

102, 022 

119,685 

193 
173 
170 
152 
165 
159 
179 

2 
2 

1 
1 

743 

368 

78 

106 

115. 
144, 
141 
144, 
161, 
164,1 

192.: 


COMMSBCE. 


1881 
1882 
1883 
1884 
1885 
1886 
1887 


Value  of 
exports. 


$1,893,728 
702, 131 
1,061.634 
827,679 
1,011,629 
1, 058. 681 
1,239,191 


Value  of 
importa. 


$135,766.40 
35, 868. 58 
25,958.40 
20, 3  JO.  07 
42,146.73 
7, 771. 43 
27,290.00 


Datiee 

collected. 


1 


$14,6tfl 

199  . 

1.933.48 

8.923.29 

10,945.62 

1,297.58 

49.50 


W.  R.  Darlington, 

Deputy  CoUeotar, 


M6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 


Under  authority  from  the  Chief  of  Engineers  an  examination  of  the 
wreck  in  Chehaw  Biver^  South  Carolina,  was  made,  and  it  was  found  to 
be  an  obstruction  to  navigation. 

The  usual  notice  to  parties  interested  was  published  December  6, 1887, 
and  as  no  action  was  taken  by  any  one  interested,  prox)osals  were  in- 
vited and  opened  on  the  23d  February,  1888. 

The  contract  was  awarded  to  the  lowest  bidder,  Mr.  James  P.  Mo- 
Orath.  The  wreck  was  the  remains  of  an  old  schooner,  and  was  easily 
lifted  into  shoal  water  and  broken  up.    The  total  cost  was  $400.60. 
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Aomtrud  ofpropo$aU  far  removal  of  wreck  in  Chehaw  Biverj  South  CaroHnaj  received  and 
9ened  at  noon  of  February  23, 188a,  by  Col,  Q.  A,  Gillmoret  Corpi  of  Engineers. 

Kow  I  NamM  and  addresses  of  bidders.  Price. 


1  i  James  P.  Mc  Jrath,  Charleston.  S.  C 


3 
8 

4 


fiaseU  W.  Crouch  and  Edward  P.  Croach,  Charleston.  S.  C. 

John  G.  Smith.  Charleston.  S.  C 

Joseph  E.  v.  Jervey,  Charleston,  S.C 


•  ^' 


$350 

70C 

l.OOU 

375 


Contract  (dated  March  19, 1888)  awarded  to  James  P.  McGrath. 

Under  authority  of  the  Chief  of  Engineers  an  examination  of  the 
wreck  of  the  steamer  Alice  Clark  in  the  inland  passage  between  Charles- 
ton, S.  C,  and  Savannah,  Ga.,  was  made,  and  she  was  found  to  be  an 
<^mtmction  to  navigation. 

The  usual  notice  to  parties  interested  was  published  February  6, 
1888,  and  as  no  action  was  taken  by  parties  interested,  proposals  were 
invited  and  opened  March  8, 1888. 

The  contract  was  awarded  to  the  lowest  bidder,  Mr.  Kirby  Smith 
Tupper.  The  Alice  Clark  was  an  iron  river  steamer,  side-wheel,  145 
feet  long,  48  feet  wide  from  out  to  out  of  paddle-boxes,  with  two  decks 
and  a  c^in  on  the  upper  deck.  She  was  said  to  be  twenty  one  years 
<dd.  Her  upper  works,  wheels,  engines,  boiler,  and  a  part  of  her  cargo, 
consisting  of  acid  phosphate,  had  been  removed  by  the  owners.  The 
Iron  hull  was  broken  amidships,  and  she  was  lying  across  the  channel 
m  water  about  10  feet  at  low  tide.    Her  stem  was  near  low- water  mark. 

The  contractor  broke  her  up  into  sections  about  20  feet  long  with 
powder  and  dynamite,  and  hoisted  the  pieces  out  on  a  lighter.  They 
were  brought  to  Charleston,  S.  C,  and  sold  at  public  auction  on  May 
14, 1888.  The  proceeds,  $140,  were  covered  into  the  Treasury,  as  re- 
quired by  law.    The  total  cost  was  $2,698.31. 

Ahatract  of  proposah  for  complete  removal  of  wreck  of  eteamer  Alice  Clarke  lying  in  the  in- 
land passage  between  Chartestonf  S,  C,  and  Savannahf  Ga,,  received  and  opened  March 
8,  18w,  by  Col,  Q.  A.  GillmorSf  Corps  of  Engineers, 


Na 


Names  and  addresses  of  bidders. 


Price. 


1 
2 
8 

4 


Kirby  Smith  Tapper,  Charleston,  S.  C $2,540 

JohnO.  Smith,  Charleston,  S.C •  3,000 

HaseU  W.  Croach.  Charleston.  S.  C !  2,890 

P.  Sanford  Boss,  Jersey  City,  N.J |  4,400 


Contract  (dated  April  5,  1888)  awarded  to  Kirby  Smith  Tapper. 


M7, 

PRELIMINARY  EXAMINATION  OF  NORTH  FORK  OF  THE  EDISTO  RIVER, 
SOUTH  CAROLINA,  IN  THE  COUNTIES  OF  OEANGEBUROH  AND  LEXING- 
TON. 

United  States  Engineer  Office, 

New  York^  November  3,  1884. 

Oeiyebal  :  The  river  and  harbor  act  approved  July  5,  1884,  provides 
tliat  a  preliminary  examination  be  made  of  the  North  Fork  of  the  Edisto 
EheTj  in  the  counties  of  Orangehurgh  and  Lexington^  S.  C.    Tk^  'VOiV 


f^ 
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was  assigned  to  my  charge  by  Department  letter  dated  July  31,  ] 
with  request  to  state  in  my  report  whether  in  my  judgment  the  i 
is  worthy  of  improvement,  and  if  so,  to  accompany  the  report  wit 
estimate  of  the  cost  of  making  a  survey,  including  a  project  and 
mate  of  improvement. 

The  examination  was  made  under  my  direction  by  my  assistant,  C 
T.  N.  Bailey,  Corps  of  Engineers,  and  I  have  the  honor  to  submii 
following  brief  report : 

The  North  Fork  of  the  Edisto  River  is  formed  by  the  confluent 
Lightwood  and  Chincapin  creeks,  in  Lexington  County,  S.  C, 
Barr's  Mill.  It  flows  in  a  southeasterly  direction  as  far  as  Orangebn 
and  then  follows  a  southerly  course  to  its  junction  with  the  South  1 
of  the  Edisto  River,  about  half  a  mile  above  the  crossing  of  the  S 
Carolina  Railroad. 

The  examination  extended  from  Merrit's  Bridge,  15  miles  below  B 
Mill,  to  the  junction  of  the  North  and  South  Forks,  a  total  leng 
152  miles  by  river.  Measured  on  a  straight  line  from  Merrit's  Bi 
to  the  mouth,  by  way  of  Orangeburgh,  the  distance  is  about  50  mil 

The  width  of  the  river  varies  from  12  to  60  feet  j  its  low- water  d 
from  2  to  6  feet.  Its  channel  is  extremely  tortuous,  and  almost  thro 
out  encumbered  with  logs,  snags,  and  overhanging  trees.  The  b 
are  low  and  sandy,  and  are  overflowed  when  the  river  rises.  A 
short  bluffs  from  4  to  10  feet  in  height  occur  at  some  places.  Sand 
are  formed  at  each  of  the  numerous  bends.  Low  swamps  from  t 
fourths  mile  to  1  mile  wide,  which  are  overflowed  at  freshets,  ex 
along  either  side  of  the  river.  To  this  period  of  freshets,  which  g 
ally  lasts  from  November  to  May,  the  business  of  rafting  timber  is 
tically  limited,  owing  to  the  obstructions  in  the  channel  during  low- 
stages. 

The  business  of  rafting  is  said  to  have  diminished  of  late  yean 
the  reason  that  the  better  quality  of  timber  within  a  few  miles  ol 
river  has  become  nearly  exhausted,  while  hauling  logs  from  gr 
distances  is  too  expensive  at  present  prices  of  lumber. 

The  principal  products  of  the  adjacent  country  are  timber,  lui 
taval  stores,  and  cotton,  but  no  reliable  statistics  have  been  obtj 
regarding  them. 

Captain  Bailey  estimates  the  cost  of  clearing  the  river  from  si 
logs,  and  trees  at  over  $93,000,  while  the  removal  of  shoals  and 
straightening  of  bends  would  largely  increase  the  expense. 

In  view  of  the  comparatively  limited  amount  of  commerce  to  be  1 
fited  by  improving  the  liver,  together  with  the  probable  excessive 
of  the  work,  it  is  suggested  that  the  North  Fork  of  the  Edisto  Rh 
not  worthy  of  improvement  in  the  sense  contemplated  by  the  i 
Congress,  and  that  no  survey  is  needed. 

This  river  is  located  in  the  collection  district  of  Charleston, 
Charleston  is  the  nearest  port  of  entry. 

The  report  of  Capt.  T.  N.  Bailey,  Corps  of  Engineers,  includ 
special  report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  and  le 
from  the  Hon.  Samuel  Dibble  and  others,  are  transmitted  herewit 
Very  respectfully,  your  obedient  servant, 

Q.  A.   GiLLMORE, 

Colonel  of  Engineers 
Bvt  Maj.  Oeti.j  U.  8, 

Brig.  Gen.  John  Kewton, 

Chief  of  Engineers,  U.  S.  A. 


^ 
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bspobt  of  captain  thomas  n.  bailby,  corps  of  enginksbs. 

United  States  Engineer  Office, 

Charleston,  S,  C,  October  23,  1884. 

yOLONEL :  In  compliance  with  yonr  instructions  of  August  5, 1884, 1  have  the  honor 
Babmit  the  following  report  of  an  examination  of  *'  North  Fork  of  the  Edisto  River, 
the  conn  ties  of  Orangeborgh  and  Lexington,  8.  C." 

There  have  been  appropriated  to  date  for  improving  the  Lower  Edisto  |13,000. 
i^lance  required  under  present  project,  $20,385. 
The  following  is  taken  from  ^our  annual  report  for  June  30,  1883 : 
''The  Edisto  is  one  of  the  principal  rivers  of  South  Carolina.  It  is  formed  by  the 
aetion  of  the  North  and  South  Forks,  which  unite  in  the  southern  part  of  Orange- 
Tgh  County.  The  South  Fork,  commonly  known  as  the  South  Edisto,  is  the  main 
er. 

'It  is  contemplated  to  improve  the  river  from  Guignard's  Landing,  in  Aiken 
>unty,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  establish  a  sa^  navigation 
all  seasons  of  the  year  for  light-draught  steam-boats  from  the  sea  to  the  junction 
the  North  and  South  Forks,  near  the  crossing  of  the  South  Carolina  Railroad,  183 
ilee  from  the  month,  and  thence  to  Guignard's  Landing,  for  rafts  and  £[at<J)oat8. 
is  not  deemed  advisable  to  attempt  an  improvement  of  the  reaches  higher  up, 
lich  are  excessively  encumbered  with  logs  and  shoals.'' 

report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

"United  States  Engineer  Office,  . 

'*  Charleaton,  S,  C,  October  7,  18S4. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of 
North  Fork  of  the  Edisto  River,  in  the  counties  of  Orangeburgh  and  Lexington, 
Dtly  made  under  your  direction. 

The  North  Fork  is  formed  by  the  confluence  of  Lightwood  and  Chincapin  creeks 
point  near  Barr  Mills  about  13  miles  southeast  of  Batesburgh,  S.  C.  From  this 
tion  the  river  runs  in  a  southeasterly  direction  as  far  as  Orangeburgh,  where  it 
iges  its  course  to  an  almost  due  southerly  one,  which  latter  direction  it  keeps 
it  joins  with  the  South  Fork  to  form  the  Edisto  proper  at  a  point  about  one- 
a  mile  above  the  crossing  of  the  South  Carolina  Railroad. 

The  examination  of  this  river  was  commenced  at  Merrit's  Bridge,  which  is  15 

9  by  water  below  Barr's  Mill,  and  extended  to  the  mouth.    The  stream  was  also 

ally  examined  at  intervals  between  Barr^s  Mill  and  Merrit's  Bridge,  but  only  at 

its  where  the  road  approaches  the  river,  as  it  was  impossible  to  get  a  boat  above 

Tit's  Bridge,  a^d  even  had  a  boat  been  procurable*,  the  obstructed  condition  of 

little  stream  would  have  rendered  progress  by  water  very  tedious. 

I  was  accompanied  during  mv  examination  by  an  experienced  raft  hand  and  from 

I  obtained  the  local  names  along  the  river. 

At  the  time  of  making  the  examination  the  river  was  at  about  mean  low- water 

ie,  or  li  feet  above  extreme  low  water.    The  usual  rafting  stage  is  about  4  feet 

►ve  extreme  low  water.    The  banks  of  the  river  ia  the  vicinity  of  Merrit's  Bridge 

^  sandy,  and  about  3  feet  above  low  water.    The  banks  become  lower  as  one  goes 

iv^n-stream,  and  in  the  swamp  the  average  height  is  not  over  l^  feet  above  same 

Q^e.    At  some  points  bluffs  of  from  6  to  10  feet  in  height  are  found,  but  these  occur 

"are  intervals  and  are  only  a  few  yards  in  length. 

'At  the  Sand  Dam,  5  miles  below  Merrit's  Bridge,  there  is  a  fall  of  a  few  inches, 

^iog  slight  rapids.    The  swamp  begins  to  widen,  and  from  this  point  to  (he  river's 

-^Uth  Its  average  width  is  about  three-fourths  of  a  mile  on  each  side  of  the  stream. 

**  The  bed  of  tiie  river  is  of  hard  sand,  with  bars  of  the  same  material  at  every 

^d,  and  numerous  obstructing  bumps  called  ^  Bunker  Hills '  in  the  channel. 

'The  stream  is  exce^lingly  tortuous,  and  almost  completely  tilled  with  logs  and 

^gs  and  much  obs^racted  by  overhanging  trees,  which  here,  where  the  width  of  the 

^er  is  only  about  18  feet,  reach  entirely  across  the  stream.     I  estimate  the  number 

loffs  and  snags  from  Merrit's  Bridge  to  the  mouth  of  Black  Creek  at  50  per  mile, 

tcl  the  number  of  overhanging  trees  at  45  per  mile. 

**  The  surface  velocity  at  Merrit's  Bridge  was  ascertained  to  be  2.8  miles  per  hour. 
^*  The  first  tributary  to  the  river  that  is  of  any  importance  is  Black  Creek,  which 
bers  19|  miles  below  Merrit's  Bridge.  It  is  a  slnggish  stream  of  about  li  miles  per 
•ttx,  and  at  its  mouth  is  12  feet  wide  and  6  feet  deep.  The  current  of  the  North  Fork 
'I*©  diminishes  to  2  miles  per  hour.  The  banks  of  the  stream  in  this  vicinity  are 
^  and  sandy,  and  covered  with  a  mold  of  vegetable  matter  to  a  depth  of  about  8 
^^  The  swamp  is  about  1  mile  wide  and  is  heavily  timbere<l  with  gum,  oak,  and 
pwood.  Between  8  and  10  miles  below  the  mouth  of  Black  Creek  the  river  flows 
^t«rvals  along  th<»  base  of  non-caving  bluffs,  called  Williamson's  Bluffs. 
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**  From  a  point  abont  10  miles  below  the  month  of  Black  Creek  to  the  moath  o 
Hollow  Creek,  about  7i  miles  down  the  stream,  the  river  goes  by  the  name  of  Kirtle 
hole  Creek. 

''  The  water  in  this  stretch  is  backed  np  by  the  volume  of  sand  brought  down  and 
deposited  in  the  river  at  the  mouth  of  Hollow  Creek,  so  that  the  current  in  this  dis- 
tance is  not  more  than  one-half  a  mile  per  hour. 

**  The  backwater  is  almost  flush  with  the  banks  of  the  stream,  and  leaves  the  chan- 
nel at  every  few  yards  and  is  scattered  over  the  swamp  to  re-enter  the  river  at  points 
below.  Quite  a  stream  re-enters  the  river  at  a  place  called  Catfish  Cove,  one-foorth 
of  a  mile  below  the  mouth  of  Hollow  Creek.  Harthhole  Creek  is  a  source  of  great 
annoyance  to  raftsmen,  not  on  account  of  its  depth,  for  it  is  everywhere  more  than  6 
feet  deep,  with  an  average  width  of  15  feet,  but  the  current  is  not  sufficient  to  carry 
the  rafts  along,  thus  necessitating  poling. 

"  Hollow  Creek  is  a  broad  and  shallow  stream  that  brings  down  an  immense  volume 
of  sand  and  deposits  it  in  the  channel  of  the  Edisto,  almost  completely  blocking  it  for 
a  distance  of  one-eighth  of  a  mile,  and  forming  a  seriou-)  obstruction  to  the  passage  of 
rafts  at  low  water.  This  obstruction  is  known  as  *  The  Sands.'  The  water  flowing 
over  '  The  Sands  *  has  a  slight  ripple  on  the  surface,  but  I  had  no  means  of  ascertaining 
the  exact  fall.  Jefcoat's  Bridge  is  3^  miles  below  *  The  Sands.'  The  number  of  logs 
and  snags  per  mile  from  the  mouth  of  Black  Creek  to  Jefcoat's  Bridge  is  about  20,  and 
of  overhauging  trees  about  40.  Six  cut-ofis  occur  in  liiis  stretch.  At  Jefcoat's  Bridge 
the  river  ceases  to  be  the  boundary  between  Lexington  and  Orangeburgh  counties^ 
and  enters  the  latter  county,  in  which  it  runs  for  the  remainder  of  its  course.  Froa 
Jefcoat's  Bridge  to  Jones's  Bridge,  a  distance  of  13^  miles  by  river,  the  stream  varies 
in  width  from  15  to  40  feet,  with  an  average  depth  of  3  feet.  The  current  is  prett> 
uniformly  2  miles  per  hour.  The  river  is  veiy  tortuous  and  much  obstructed  by  logs 
snags,  and  overhanging  trees.  There  are  eight  places  where  cut-ofis  across  narrow 
necks  have  either  been  begun  or  completed,  thus  efiecting  a  saving  in  distance  o 
nearly  2  miles. 

"  The  average  number  of  logs  and  snags  in  this  stretch  is  about  15  per  mile,  and  o 
overhanging  trees  about  30  per  mile. 

"Below  Jones's  Bridge  a  desultory  kind  of  pole-boat  navigation  has  been  kept  uj 
for  several  years,  the  principal  shipments  being  turpentine.  From  Jones's  Bridge  ti 
Shilling's  Bridge,  a  distance  of  37  miles,  the  river  varies  from  20  to  50  feet  in  width 
and  is  from  2  to  10  feet  deep,  the  average  depth  for  a  channel  width  of  15  feet  beiDj 
3  feet.  The  river  is  very  crooked  and  much  obstructed.  By  careful  counting  I  esti 
mate  the  number  of  snags  and  sunken  logs  above  1  foot  in  diameter  to  average  20  pe 
mile,  and  of  overhanging  trees  of  similar  size,  30  per  mile.  Besides  this  there  are  dc 
merous  i)laces  where  ornsh  mus^  be  cut,  and  twelve  places  where  cut-offs  must  beei 
larged  and  deepened.    The  channel  is  mnch  obstr acted  by  sand-bars  and  bunker  bill 

**  From  Shilling's  Bridge  to^ Orangeburgh,  a  distance  of  12  miles,  the  river  is  from  3 
to  50  feet  wide,  and  has  a  depth  of  nearly  4  feet.  It  is  comparatively  free  from  ol 
structions,  and  the  bends  are  more  gentle,  there  being  only  two  cut-offs  in  this  di 
tance.  The  current  is  about  2  miles  per  hour.  The  banks  are  from  1  to  3  feet  abo\ 
low  water,  and  are  covered  with  a  dense  qnantity  of  cane  and  hardwood  brush. 

**  From  Orangeburgh  to  a  point  near  the  Orangeburgh  Suck,  6  miles  farther  down  tl 
stream,  the  river  is  from  30  to  60  feet  in  width,  and  of  a  uniform  depth  of  about  4  fee 
The  banks  are  of  sand,  and  of  an  average  height  of  2  feet  above  low  water,  althoug 
bluffs  of  from  4  to  10  feet  i  n  height  are  occasionally  encountered.  Belo  w  Orangeburg 
Suck  the  river  is  much  obstructed  by  fallen  timber  and  sunken  logs. 

**Tbe  people  living  along  the  river  have  cut  trees  into  it,  have  taken  out  whi 
they  desired  and  left  the  remainder  to  obi^truct  the  stream  and  collect  drift-wooi 
There  were  eight  places  between  Orangeburgh  Suck  and  the  mouth  of  the'river,  ^ 
miles  below,  where  the  stream  was  completely  obstructed. 

"The  obstructing  logs  are  principally  cypresses,  from  1  to  6  feet  in  diameter.  Tl 
number  of  these  logs  and  snags  will  average  about  35  to  the  mile  from  Orangeburg 
Suck  to  the  mouth  of  the  river,  and  the  number  of  overhanging  trees  in  this  stretc 
about  30  to  the  mile.  In  this  estimate  no  account  has  been  taken  of  small  logs  ai 
trees  below  1  foot  in  diameter,  the  number  of  such  being  very  great. 

"  The  bottom  of  the  river  is  of  loose,  shifting  sand,  and  bars  of  the  same  matori; 
occur  at  every  few  hundred  yards.  The  river  runs  along  the  base  of  a  number  < 
short  bluffs,  from  4  to  8  feet  in  height,  that  are  of  a  light,  sandy  loam,  and  very  easij 
eroded.  Pools  of  from  100  to  200  feet  in  width  have  been  formed  in  the  bends  at  thei 
points.  There  are  eighteen  cut-offs  between  Orangeburgh  and  the  mouth  of  the  rivi 
that  effect  a  total  saving  in  distance  of  more  than  3  miles. 

"The  rangt  between  extreme  high  and  low  water  above  Jefcoat's  Bridge  is  aboi 
6  feet,  and  below  that  point  from  4  to  5  feet,  although  old  raftsmen  say  that  in  Idf 
there  was  a  rise  in  May  of  10  feet  in  the  upper  portion  of  the  river.  The  river  is  usi 
ally  in  good  rafting  stage  from  November  to  May,  the  highest  water  usually  occurrir 
about  the  middle  of  March.    The  river  at  high  water  floods  the  whole  swamp,  an 
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lAcreMed  area  of  water-way  prevents  the  great  rise  that  would  otherwise  ob* 
The  swamp  is  covered  with  a  heavv  growth  of  gum,  cypress,  birch,  beech,  oak, 

)iDe,i  the  gain  predominating  along  the  upper  and  the  cypress  along  the  lower 

'ons  of  the  river. 

'hiok  canebrakes  and  bmsh-wood  render  the  swamps  almost  impenetrable. 

"he  business  of  rafting  has  diminished  of  late  years,  the  most  of  the  line  timber 

in  2  or  3  miles  of  the  river  having  been  cnt  down. 

rhe  present  prices  of  Inmber  do  not  justify  hauling  logs  the  distance  necessary  to 

Jiem  to  the  water. 

[  was  unable  to  get  any  commercial  statistics  of  value.    The  principal  produc- 

I  of  the  country  are  timber,  Inmber,  cotton,  and  naval  stores.    As  far  as  I  could 

tain,  the  amount  of  commerce  to  be  benefited  by  the  improvement  of  this  greatly 

racted  stream  is  small,  and  I  have  not  submitted  to  you  any  estimates  of  cost  of 

ovement. 

The  river  is  in  the  collection  district  of  Charleston.    Charleston  is  the  nearest 

of  entry. 
"  Veiy  respectfully,  your  obedient  servant, 

**0.  M.  Carter, 
"  First  Lieutenant  J  Corps  of  Engineers. 

/'aptain  Thos<  N.  Bailkt, 

"  Corps  of  Engineers,  U,  8,  J." 

Angust,  1834,  I  forwarded  a  circular  letter  to  prominent  citizens  residing  in  the 
lity  of  the  proposed  improvements,  requesting  general  information,  statistics, 
ent  and  prospective  demands  of  commerce,  etc.  Answers  to  only  one  source  were 
ived  from  twelve  such  letters.  This  lack  of  action  might  be  taken  as  a  measure 
le  interest  of  the  community  in  the  proposed  work, 
ibmit  the  following : 

LETTERS  FROM  HONORABLE  SAMUEL  DIBBLE. 

**  Orangeburgh,  S.  C,  Augunt  14,  1884. 

.tDear  Sir:  Your  circular  of  the  12th  instant  received  concerning  examina- 

of  the  North  Edisto  River.    It  will  afiford  me  much  pleasure  1^  assist  you  in  any 

and  I  have  taken  steps  to  collect  the  statistics  yon  desire. 

lie  North  Edisto  is  now  navigable  for  rafts  and  flat-boats  from  a  place  called 

1  Dam,'  in  the  county  of  Lexington,  down  to  its  junction  with  the  South  Edisto 

,  near  Branchville. 

rhile  not  as  broad  as  the  South  Edisto,  the  North  Edisto  has  a  much  deeper 

lel,  and  the  quantity  of  lumber  and  timber  rafted  on  it  for  market  is  much 

er,  perhaps  more  than  twice  as  much. 

he  river  is  also  used  somewhat  for  floating  down  naval  stores  to  Orangeburgh,  to 

ipped  hence  by  rail.    I  am  told  by  one  who  was  in  the  business  last  year  that 

1 2,000  barrels  of  rosin  were  transported  from  turpentine  distilleries  along  the 

d«wn  to  Orangeburgh  in  this  way. 

have  taken  steps  to  ascertain  the  number  and  capacity  of  saw-mills  on  the 

taries  of  the  North  Edisto  River,  and  a^  some  general  data  as  to  the  depth  of 

r  in  the  river  at  various  points. 

am  told  that  the  Edisto  River  supplies  to  the  Charleston  lumber  market  alone 

1 50,000,000  feet  of  lumber  and  timber  annually,  besides  the  trade  to  Port  Royal, 

ivr,  and  Edisto  and  St.  Helena  Island,  which  is  considerable. 

think  it  is  safe  to  say  that  a  larger  portion  is  supplied  by  North  Edisto  River 

by  any  other  part  of  the  stream. 

be  city  of  Orangeburgh  is  on  the  north  bank  of  the  North  Edisto,  about  18  miles, 

air  line,  from  its  junction  with  the  South  River.    This  is  a  thriving  cotton  and 

market,  is  the  county  seat  of  Orangeburgh  County,  and  does  a  large  business, 

Qg  direct  business  relations  with  Boston,  New  York,  Philadelphia,  and  Baltimore 

tie  Atlantic  coast,  as  well  as  with  Louisville,  Cincinnati,  Saint  Louis,  Chicago, 

anapolis,  and  other  points  west. 

Orangeburgh  is  the  only  commercial  town  on  the  Edisto,  either  the  main  river  or 

•orth  and  South  Forks,  excepting  Jacksonborough,  on  the  main  river. 
•  •*•  •  •  • 

"I  remain,  dear  sir,  very  truly  yours, 

*' Samuel  Dibble. 
apt.  Thos.  N.  Bailet, 
"  Corps  of  Engineers,  U,  8,  A," 


"Orangeburg^,  S.  C,  August  30,  1884. 

y  Dear  Sir:  I  have  a  long  communication  from  Col.  Darling  J.  Knott  ot  ¥Ltxo\^% 
>08t-oflace,  S.  C,  in  which  he  enumerateB  the  advantages  of  \m|)toVYU^  t\i"ft 
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North  Edisto  River,  and  gives  certain  statistics.  The  letter  embraces  ten  pa|[ee 
I  will  summarize  it  for  your  information.  He  starts  at  Ball  Swamp,  14  miles  a 
Orangeburgh  by  land,  and  goes  up  the  river,  naming  tributaries  on  northta^  sic 
river. . 

**  1.  Bull  Swamp  has  six  saw-milk  of  an  average  capacity  each  of  4,000  feet  a  i 
and  other  available  sites  for  mills,  commanding  an  area  of  15  miles  bv  6  mile 
miles  long  and  3  miles  on  each  side  of  the  stream.  With  train  roads  this  area 
be  doubled.    Three-fourths  of  this  is  timber  land. 

''  2.  Pond  Branch  has  no  water  mills,  but  several  sites.  Area  of  supply,  4  mile 
6  miles.    Two  steam  saw-mills,  with  capacity  of  5,000  and  10,000  feet  aaily. 

^'3.  Cedar  Creek.  Several  mill-dams ;  two  mills  of  capacity  3,000  to  4,000  feet 
day :  area  of  supply,  15  miles  by  6  miles,  two-thirds  of  which  is  timbered  land. 

**  4.  Black  Creek.  Area  of  supply,  17  miles  by  5  miles.  Five  mills  of  capacity  i 
3,000  to  6,000  feet  per  day.  Other  eligible  sites.  Best  and  heaviest  timbered  lane 
the  Edisto  River  are  in  vicinity. 

"5.  Several  smaller  streams  and  about  twelve  mills  of  from  2,500  to  4,000  feetd 
capacity.    Colonel  Knott  says  this  side  of  the  river  can  turn  out.  over  100,000 
of  lumber  per  day.    The  other  side  of  the  river  is  just  as  well  timbered,  but  the  ws 
power  for  milling  not  quite  so  capacious. 

"  Colonel  Knott  says  expense  of  jgetting  Inmber  and  timber  to  market  can  be 
duced  to  one-half,  at  least>  if  river  is  cleaned  ont.  There  is  sufficient  depth  of  w 
to  float  rafts  at  all  seasons  of  the  year,  but  the  obstractions  are  stumps,  logs,  11. 
of  trees,  snags  below  surface  of  the  water.  As  the  river  now  is,  the  raftsmen  b 
to  wait  for  freshets  and  rises  in  the  river  to  enable  them  to  float  over  these  obsti 
tions. 

■    **The  trip  to  Charleston  by  river  takes  three  to  four  weeks.    The  improveme. 
indicated  would  shorten  it  one-half,  thus  reducing  the  cost  of  transportation  oi 
half,  and,  in  addition,  a  raft  hand  could  take  charge  of  twice  as  mach  lumber,  on  t 
count  of  the  easier  navigation ;  and  in  this  way,  m>m  the  two  causes  named,  iranv- 
portation  would  cost  only  one-fourth  of  present  expense.    A  hand  now  get«  $20  to 
f25  to  carry  25,000  feet  to  market ;  if  river  was  in  good  condition  he  could  manage 
£rom  50,000  to  60,000  feet,  and  as  the  time  of  trip  would  be  shorter  he  would  get,  say, 
|I5  to  $18.    His  rations  would  be  less  also. 

*^  Sometimes  a  fleet  starts  and  is  blocked  bv  obstructions  in  channel,  and  the  hand^ 
return  and  await  a  rise  in  the  river  to  enable  them  to  float  over  the  obstructions* 
This  is  expensive  to  owner  of  fleet,  besides  the  danger  of  rafts  becoming  water-sobbed 
and  sinking. 

'^ Again,  the  certainty  of  making  trips  in  a  stated  time  would  enable  men  to  cut  Inm-^ 
ber  to  order,  of  certain  specified  kinds,  and  deliver  without  delay,  or  to  charter  ves-^ 
sels  for  shipment  from  Charleston  without  running  risk  of  having  to  pay  for  tim^ 
vessel  would  be  delayed  iu  waiting  for  car^o. 

**  Now  the  lumbermen  have  to  cut  such  sizes  as  they  think  will  suit  the  market,  andi- 
go  down  taking  the  general  chances  of  demand  for  those  kinds.  Lumber  cut  to  orde^ 
remunerates  the  lumoerman  from  (2  to  |7  per  M. 

'' Colonel  Knotts  says  that  for  these  reasons  men  with  mills  along  the  railroad 
j&eight  by  rail  to  Charleston  and  make  more  profit  than  river  luml^rmen. 

^'  Colonel  Knotts  also  speaks  of  the  advantages  of  flatting  cargoes  of  turpentine  an 
rosin,  and  it  would  also  open  a  market  for  oak  and  other  lumber  as  well  as  pine. 

**  Cfolonel  Knotta  has  been  in  the  midst  of  lumber  all  his  life.  His  fatner  was  th 
owner  of  thousands  of  acres  of  timber  and  a  number  of  mills,  and  when  you  come  a 
I  will  try  to  arrange  so  that  you  can  see  him  personally,  and  other  mill-men  of  ~ ' 
section. 

''The  territory  he  describes  is  in  the  counties  of  Orangeburgh  and  Lexington. 
"  Very  truly,  yours, 

*'Samubl  Dibble. 

"Capt.  Thos.  N.  Bailey, 

'*  United  States  Engineers." 

Lieutenant  Carter's  examination  was  so  thoroughly  made  that  a  reliable  estimat>^ 
can  be  based  on  his  report. 
I  estimate  the  cost  of  removing  snags  and  trees  only  as  follows : 

Fromthemonth  to  Orangeburgh,  49  miles $30, 

From  Orangeburgh  to  JefcoaVs  Bridge,  62  miles 27, 

From  Jefcoat's  Bridge  toMerrit's  Bridge,  41  miles 35, 

Total,  snags  and  trees  only 93,11 

The  Improvement  of  the  numerous  shoals  and  cut*off8  would  largely  increase  the  e^^ 
pense. 


'WS^T^' 
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I  tiiink  that  the  cost  of  clearing  the  stream  would  be  excessive  as  compared  with 
the  commerce  to  be  benefited. 

From  all  of  the  foregoing  I  am  of  the  opinion  that  the  North  Fork  of  the  Edisto  River, 
in  the  counties  of  Orangeburgh  and  Lexington,  S.  C,  is  not  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Thos.  N.  Bailet, 
CaptaiUf  Corps  of  Engineers, 

CoL  Q.   A.  GiLLMORE, 

C(frps  of  Engineers f  U,  8,  A, 


M  8. 

preliminary  examination  of  mosquito  creek  between  the  south 
edisto  and  ashepoo  rivers,  with  a  view  to  connect  the  south 
edisto  with  the  ashepoo  at  or  near  fenwick's  island,  south 
carolina. 

United  States  Engineer  Office, 

New  York,  December  7, 1886. 

^General  :  By  Department  letter  dated  September  27, 1836, 1  was 

'  ^rmed  that  the  river  and  harbor  act  of  August  5, 1886,  provides  that 

'eliminary  examination  should  be  made  of  <<  Mosquito  Greek  between 

South  Edisto  and  Ashepoo  rivers,  with  a  view  to  connect  the  South 

sto  with  the  Ashepoo  at  or  near  Fenwick's  Island,  South  Carolina," 

that  the  examination  had  been  assigned  to  my  charge.    I  was  also 

TQcted  to  report,  after  completing  the  examination,  whether  the 

3k  is  considered  to  be  worthy  of  improvement,  with  a  view  of  hav- 

it  surveyed. 

1  accordance  with  these  instructions  I  have  caused  an  examination 
losquito  Greek  to  be  made,  and  I  have  the  honor  to  submit  the  fol- 
Ing  report : 

iosquito  Greek  is  about  8  miles  in  length,  and  forms  part  of  the 
iDd  water  route  between  Charleston,  S.  G.,  and  Fernandina,  Fla.; 
rannah,  6a.,  between  these  two  cities,  being  the  most  important  in- 
mediate  port  situated  on  the  same  route.  The  creek  connects  South 
isto  River,  on  the  north,  15  miles  from  its  entrance  into  St.  Helena 
iDd,  with  Ashepoo  Elver,  on  the  south,  about  7^  miles  from  that 
er^s  entrance  into  the  same  sound. 

Iosquito  Greek  is  a  tortuous  tidal  stream  ;   measured  on  a  straight 

),  its  two  ends  are  only  about  4  miles  apart.    About  2i  miles  from 

th  Edisto  Elver  a  tidal  branch  named  Bull  Gut  enters  the  creek 

ii  the  west.    The  northerly  portion  of  Mosquito  Greek,  between  that 

Dch  and  the  South  Edisto,  is  known  as  <<  Little  Mosquito,"  while  the 

therly  portion,  between  Bull  Gut  and  the  Ashepoo,  is  named  the 

<g  Mosquito."    It  is  about  5^  miles  in  length. 

ittle  Mosquito  Greek  offers  obstructions  to  navigation  by  its  nar- 

Dess,  in  connection  with  shoals  and  sharp  bends.    For  an  entire  mile 

width  does  not  exceed  60  feet,  and  at  numerous  places  the  depth 

'ot  over  3  feet  at  mean  low  water.    The  marshes  on  both  banks  grow 

marsh-grass,  and  there  are  rice  fields,  showing  that  the  water  is 

erally  fresh.    The  bottom  of  the  creek  is  chiefly  mud,  with  some 

d  bottom  at  the  entrance  of  Bull  Gut.    Big  Mosquito  Greek  is  gen- 

ly  well  suited  for  the  inland  navigation,  excepting  a  slight  shoal 

r  Ball  Gut  and  several  sharp  bends.     The  marshes  indicate  salt 

er  in  this  section  of  Mosquito  Greek. 

)e  raean  rise  and  fall  of  the  tide  in  St.  Helena  Sound  \8  5.9  t^t. 


^ 
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AssamiDg  that  an  improvement  of  Mosqaito  Greek  would  beexpec 
to  consist  in  establishing  a  permanent  navigable  channel  of  a  minim 
low- water  depth  of  7  feet  from  end  to  end,  so  as  to  correspond  with 
work  of  improving  other  portions  of  the  same  water  roate  undertaL 
by  the  Grovernment,  such  as  Wappoo  Cut,  South  Carolina,  and  Romei 
Marsh,  Georgia,  a  rough  preliminary  calculation  has  shown  that  sa 
an  improvement  would  prove  rather  expensive.    The  work  would  co 
prise  the  removal  of  a  very  large  quantity  of  material  from  the  bed 
the  creek  by  dredging;   of  a  considerable  amount  of    solid  cutti 
through  the  marsh  to  straighten  out  bends ;  closing  Bull  Cut,  a 
building  deflective  works  at  either  end  of  Mosquito  Creek  to  thri 
more  water  into  it.    After  executing  these  works  there  would  still 
main  uncertainty  about  the  permanency  of  the  improvement,  on  accot 
of  the  meeting  of  the  tides  in  the  northerly  portion  of  the  creek. 

There  is,  however,  a  point  at  Fenwick's  Island,  on  South  Edisto  Riv( 
about  9  miles  below  the  entrance  of  Mosquito  Creek,  where  the  distan 
between  the  South  Edisto  and  the  Ashepoo  is  only  about  one- third 
a  mile.  About  20  per  cent,  of  this  length  is  occupied  by  elevated  ha 
mock  land ;  the  balance  is  marsh.  A  cut  could  advantageously  be  ma 
here,  either  end  being  located  close  by  the  deep-water  channels  of  bo 
rivers;  and  the  cost  of  doing  this  work  would  undoubtedly  be  mm 
less  than  that  of  improving  Mosquito  Creek  itself. 

Mosquito  Creek  represents  one  of  the  two  existing  serious  obstruct 
tions  to  navigation  of  the  inland  passage  between  Charleston,  S.  C, 
and  Savannah,  Ga.,  the  other  place  being  Church  Flats,  18  miles  from 
Charleston.  Steam-boats  leaving  the  last-named  place  at  the  proper 
stage  of  tide  to  cross  Church  Flats  are  liable  to  be  delayed  till  high 
water  at  Mosquito  Creek,  and  the  same  difficulty  is  experienced  on  the 
return  trip. 

Mosquito  Creek  is  situated  about  50  miles  from  Charleston  and  40 
miles  from  Beaufort,  S.  C.  Two  steamers  make  at  present  weekly  trips 
between  these  two  places,  going  through  the  creek,  except  that  in  good 
weather  one  of  the  steamers  goes  outside  from  the  Xorth  Edisto  to  St. 
Helena  Sound. 

These  boats  bring  from  Charleston  fertilizers  and  general  merchan- 
dise, including  machinery  for  the  phosphate  mines  and  Beaufort ;  re- 
turning, they  carry  cotton,  cotton  seed,  and  other  products.  A  very 
large  business  is  also  done  by  small  sailing  vessels,  which  in  good 
weather  go  outside,  but  are  frequently  compelled  to  go  through  Mos- 
quito Creek. 

All  the  rice  product  of  the  Ashepoo,  Combahee,  and  other  rivers  in 
that  section,  estimated  this  year  at  275,000  bushels,  is  taken  to  Charles- 
ton in  such  vessels.  Besides  this  estimated  quantity  of  rice,  there  is  a 
gpod  deal  that  comes  to  Charleston  from  the  Altamaha  and  Savannah 
rivers.  A  large  output  of  turpentine  and  resin  goes  now  in  the  same  to 
Charleston  from  the  Salkahatchie  River. 

It  is  probable  that  the  shipping  of  produce  and  of  merchandise  and 
the  passenger  traffic  would  be  materially  increased  if  the  cut  suggested 
above  were  made,  as  it  would  do  away  with  delays  and  considerably 
reduce  the  cost  of  transportation. 

Such  an  improvement  would  be  also  of  advantage  from  a  military 
poiut  of  view,  as  in  that  case  a  serviceable  through  inside  passage  be- 
tween Charleston  and  Savannah,  available  for  vessels  of  moderate 
draught,  would  be  established,  which  would  be  of  great  benefit  when- 
ever the  United  States  should  become  involved  in  war  with  a  maritime 
power. 
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or  the  reasons  briefly  stated,  I  am  of  the  opinioo  that  the  portion  of 
^  inland  navigation  between  Charleston  and  Savannah  known  as 
3sqnito  Greek,  is  worthy  of  improvement,  with  this  quallflcation,  that 
solid  cut  throngh  the  narrow  neck  of  land  between  the  South  Edisto 
d  Ashepoo  rivers,  some  distance  below  Mosquito  Creek,  would  be 
eferable  to  improving  the  creek  itself.  I  therefore  recommend  that 
e  sum  of  $500  be  allotted  for  a  survey  to  settle  the  question  of  tides 
id  currents  and  to  give  data  for  a  sufficiently  e^act  estimate  of  cost 
a  project  of  improvement. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  OiLLMORE, 

Colonel  of  Engineer 

Bvt  Maj.  Oen.j  U.  S.  A. 
trig.  Gen.  J.  G.  Duanb, 

Chief  of  JBngineerSy  U.  8.  A. 


IVEY  OP  MOSQUITO  GREEK  BETWEEN  THE  SOUTH  EDISTO  AND 
3HBPOO  RIVERS  WITH  A  VIEW  TO  CONNECT  THE  SOUTH  EDISTO 
ITH  THE  ASHEPOO  AT  OR  NEAR  FENWICK'S  ISLAND,  SOUTH  CARO- 
TiA. 

United  States  Engineer  Office, 

New  Yorky  January  5,  1838. 

'£E:  I  have  the  honor  to  submit  herewith  my  report  of  a  survey  of 
tqaito  Greek,  South  Carolina,  with  a  view  to  connect  the  South  Edisto 
i  the  Ashepoo  River  at  or  near  Fenwick's  Island,  made  under  my 
action  in  compliance  with  the  provisions  of  section  6  of  the  act  of 
igress  approved  August  5,  1886. 

ti  my  report  upon  the  preliminary  examination  submitted  on  Decem- 
'  7, 1886, 1  expressed  the  opinion  that  the  portion  of  the  inland  navi- 
ion  between  Charleston  and  Savannah,  known  as  Mosquito  Creek, 
rorthy  of  improvement,  but  that  a  solid  cut  through  the  narrow  neck 
land  between  the  South  Edisto  and  Ashepoo  rivers,  some  distance 
ow  the  creek,  would  be  preferable  to  improving  the  creek  itself.    For 
it  reason  the  locality  indicated  was  included  in  the  survey. 
Phe  results  of  the  survey,  which  was  placed  in  charge  of  my  assist- 
t.  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  have  confirmed  the 
3w  then  expressed  that  an  improvement  of  Mosquito  Creek  proper, 
en  when  confined  to  widening  and  deepening  the  defective  reaches  in 
e  vicinity  of  "  Bull  Cut"  and  cutting  across  a  narrow  neck  of  land  on 
Big  Mosquito,"  without  attempting  to  straighten  some  other  bad 
_ jnds,  or  constructing  deflective  works  in  the  South  Edisto  and  Ashe- 
poo rivers,  would  be  decidedly  more  expensive,  with  less  promise  of 
"irmanency,  than  the  execution  of  the  alternative  project  of  opening  a 
kvigable  passage  through  the  neck  at  Fenwick's  Island.    About  3 
miles  below  the  Ashepoo  end  of  Mosquito  Creek  this  neck  of  land  is 
very  narit>w,  and  this  circumstance,  combined  with  the  facilities  of  the 
ground,  plainly  indicates  the  proper  location  of  a  cut  designed  to  serve 
in  place  of  the  present  route.    This  location  is  shown  upon  the  accom- 
panying chart  of  the  survey. 

The  length  of  the  proposed  new  passage  from  the  South  Edisto  to  the 
Ashepoo  would  be  about  one-third  of  a  mile,  with  good  water  in  either 
ziver  comparatively  near  to  the  shore.  For  about  one  fifth  of  its  length, 
next  to  Ashepoo  Biver^  the  cut  would  be  through  arable  sawd^  w\Avm\^ 
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of  an  elevation  of  about  12^  feet  ^bove  mean  low  water :  the  balanc 
the  cut  through  salt  marsh  of  an  average  elevation  of  about  7.4  i 
The  difference  between  high  and  low  water  mark  at  the  ends  of  the  ' 
varied  during  the  survey  from  7.2  to  7.8  feet.  The  mean  rise  and 
of  tides  in  St.  Helena  Sound,  lower  down,  is  given  on  Coast  Sar 
charts  at  5.9  feet. 

It  was  observed  that  the  South  Edisto  tides  at  the  north  end  of 
proposed  cut  are  somewhat  earily  than  the  Ashepoo  tides  at  the  so 
end,  producing  a  slight  difference  of  level.    This  circumstance  will  fa 
the  creation  of  currents  tending  to  preserve  the  depths  of  the  cut. 

I  recommended  that  the  cut  be  made  7  feet  deep  at  mean  low  wai 
and  90  feet  wide  at  the  bottom,  with  side  slopes  of  1  to  2.    The  work 
would  comprise  dredging,  revetting  the  sides  of  the  cut  where  cross 
the  upland  and  the  banks  of  the  Ashepoo  in  the  vicinity,  and  somo 
grubbing.    The  cost  of  the  project,  including  $300  for  land  damages 
and  10  per  cent,  for  contingencies,  is  estimated  at  $61,600. 

A  few  remarks  are  offer^  regarding  the  old  route,  and  the  new  one 
herein  recommended.  Sailing  vessels  which  have  ample  depth  and 
room  in  both  South  Edisto  and  Ashepoo  rivers  are  generally  mach 
delayed  by  being  obliged  to  wait  for  the  tides  to  pass  through  Mosquito 
Creek,  unless  they  have  strong  favorable  winds.  Going  either  way  it 
is  necessary  for  them  to  reach  Bull  Cut,  2^  miles  from  the  South  Edisto 
end  of  the  creek,  at  high  tide.  Timber  rafts  using  this  narrow  and 
crooked  passage  are  complained  of  as  frequently  interfering  with  other 
craft.  Tugs  and  steamers  have  equally  to  wait  for  the  tides,  which 
with  unfavorable  winds  do  not  rise  high  enough  to  enable  them  to  go 
through. 

By  the  opening  of  the  proposed  new  route  navigation  would  be  greatly 
facilitated.  Vessels  of  any  kind  would  have  a  short  and  convenient 
transit  £rom  one  river  to  the  other,  and  they  would  be  enabled  to  take 
advantage  of  the  same  tide  in  going  either  way.  They  would  probably 
Hot  be  troubled  or  delayed  by  rafts,  which  would  continue  to  use  Mos- 
quito Creek,  which  has  enough  water  for  that  kind  of  navigation  and 
is  nearer  to  the  point  of  destination  of  most  rafts  up  the  Asbepoo 
Eiver. 

Mosquito  Creek  is  situated  about  50  miles  from  Charleston  and  40 
miles  from  Beaufort,  S.  C.  Two  steamers  make  at  present  weekly  trips 
between  the  two  places,  going  through  the  creek,  except  that  in  good 
weather  one  of  the  steamers  goes  outside  from  the  North  Edisto  to 
St.  Helena  Sound.  These  boats  bring  from  Charleston  fertilizers  and 
general  merchandise,  including  machinery  for  the  phosphate  mines  and 
Beaufort;  returning  they  carry  cotton,  cotton  seed,  and  other  products. 
A  very  large  business  is  also  done  by  small  sailing  vessels  which  in 
.good  weather  go  outside,  but  are  frequently  compelled  to  go  through 
Mosquito  Creek.  All  the  rice  product  of  the  Asbepoo,  Combahee,  and 
other  rivers  in  that  section,  estimated  at  275,000  bushels  annually,  is 
taken  to  Charleston  in  such  vessels.  Besides  this  estimated  quantity 
of  rice  there  is  a  good  deal  that  comes  to  Charleston  from  the  Altamaha 
and  Savannah  rivers.  A  large  output  of  turpentine  and  resin  goes  now 
by  the  same  route  to  Charleston  from  the  Salkahatchie  Eiver. 

It  is  quite  probable  that  the  shipping  of  produce  and  merchandise 
and  the  passenger  traffic  would  be  materially  increased  if  the  proposed 
cut  were  made,  as  it  would  do  away  with  delays  and  considerably  reduce 
the  cost  of  transportation. 

The  improvement  would  also  be  of  advantage  from  a  military  point 
of  view)  since,  in  case  of  war  between  the  United  States  and  some  marl- 
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ae  power,  a  serviceable  through  inside  water  route  between  Charles- 
D  and  Savannah,  available  for  vessels  of  moderate  draught,  would  be 
great  importance. 

I  would  state  that  after  completing  the  proposed  cut  at  Fen  wick's 
land,  only  one  place  will  remain  where  navigation  is  obstructed  by 
uYsficient  depths  of  water  on  the  inland  water  route  between  Charles- 
ton and  Savannah.    The  locality  is  known  as  Church  Flats,  about  18 
miles  from  Charleston. 
The  report  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  and  a 
ap  of  the  survey,  showing  location  and  details  of  the  proposed  im- 
ovement,  are  herewith  transmitted. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  OiLLMORE, 

Colonel  of  Engineers^ 
Bvt.  Maj.  Oen.j  U.  8.  A. 
The  Ohiep  of  Engineers,  U.  S.  A. 


report  of  first  lieutenant  f.  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Ckarle9tonj  S,  C,  December  16, 1887. 

iiR :  I  have  the  hoDor  to  snbmit  the  following  report  upon  the  survey  of  *'  Monqaito 
wk,  between  the  8oath  Edisto  and  Ashepoo  rivers,  with  a  view  to  connect  the 
JthEdisto  with  the  Ashepoo  at  or  near  Fenwick's  Island,''  made  in  accordance  with 
or  order  dated  March  21,  1887. 

Mosqaito  Creek,  connecting  the  Sonth  Edisto  and  Ashepoo  rivers,  in  Sonth  Carolina, 
iboQt  50  miles  from  Charleston  and  40  mUes  from  Beaufort,  S.  C.  The  Edisto  en- 
kQce  is  about  16  miles  from  Bay  Point,  at  the  mouth  of  Soqth  Edisto  River.  The 
a1  distance  from  South  Edisto  to  Ashepoo  rivers  via  the  present  route  is  somewhat 
er  8  miles.  The  general  character  of  the  creek  is  shown  in  the  sketch  attached 
ibis  report. 

To  the  estimate  made  last  year  for  impro^ng  the  portion  of  this  creek  called  Little 
osqnito,  I  have  added  50,000  cubic  yards  for  a  cut  acro^  the  narrow  neck  at  '^  N.'' 
Qe  long  bend  at  this  place  causes  serious  delays  to  sailing  vessels,  as  they  are  sure 
have  nead  wind  in  one  of  the  reaches,  and  must  frequently  wait  for  a  change  of 
le  to  get  through. 

The  removal  of  this  large  amount  of  material — 350,000  cubic  yards— would  bring  a 

easare  of  relief  to  commerce.    The  creek  would  most  probably  fill  up  again  rapidiv, 

t  there  is  and  must  be  a  meeting  of  the  tides  somewhere  in  Little  Mosquito  Creek. 

be  South  Edisto  tides  at  this  point  are  a  little  earlier  than  the  Ashepoo.    The  Ed- 

to  flood  tide  has  about  11^  miles  to  go  before  reaching  Bull  Cat,  while  the  Ashepoo 

le  has  only  8^  miles  to  pass  over  before  reaching  that  point,  so  that  even  with  the 

ght  difference  in  time  we  might  expect  the  Ashepoo  tide  to  reach  Bull  Cut  at  or  be- 

»re  the  Edisto  tide.    Daring  the  strength  of  the  flood  tide  the  flow  is  from  Ashepoo 

trough  Big  Mosquito  into  Bull  Cat,  and  simultaneously  the  Edisto  tide  comes  in 

uiroagh  Little  Mosquito,  meeting  the  other  at  Bull  Cut.     The  ebb  tide  similarly  di- 

^des  at  or  near  Bull  Cat. 

Closing  Bull  Cut  might  help  this  difficulty,  and  so  would  deflecting  works  in  the 

>ath  Edisto  and  Ashepoo,  but  they  would  have  to  be  so  extensive  as  to  seriously  in- 

..rfere  with  commerce,  and  would  be  inordinately  expensive. 

South  Edisto  is  navigable  for  vessels  drawing  8  to  10  feet  at  all  stages  of  tide  and 
is  wide  enough  to  allow  sailing-vessels  to  beat.  In  either  Big  or  Little  Mosquito 
there  is  scant  room,  and  the  wind  is  cut  off  by  the  trees,  which  come  up  close  to  the 
banks  in  places.  Entering  Mosquito  from  Sonth  Edisto,  if  the  wind  is  light,  they 
mast  wait  at  its  month  for  flood  tide.  This  carries  them  to  Bull  Cut,  where  they  have 
again  to  wait,  for  the  ebb  is  necessary  for  them  to  get  through  the  rest  of  the  way, 
unless  they  have  a  strong  favorable  wind.  The  return  trip  is  similarly  inconvenient, 
and  vessels  very  rarely  pass  without  having  to  stop.  Going  either  way,  it  is  neces- 
sary to  reach  Bull  Cut  almost  exactly  at  high  water.  Great  annoyance  is  also  caused 
by  the  timber-rafts  on  their  way  to  Beaufort.  They  pass  throagh  Mosquito,  up  Ashe- 
poo, thence  through  a  narrow  and  shallow  inland  passage  called  the  *^  Homs,''  into 
the  mouth  of  the  Combahee  River,  thus  avoiding  exposure  to  rough  water  in  St. 
Helena  Sound.  I  have  so  far  paid  most  attention  to  sailing  vessels,  which  do  a  large 
part  of  the  business ;  hut  tugs  and  steamers  have  also  to  wait  fort\de%to^^lX\iTO\i^ 
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Mosquito  oa  account  of  the  small  depth  of  water  available.  With  some  winds  t 
can  not  pass  at  all,  the  tides  faiUnff  to  rise  high  enough  for  them.  Little  Mosqi 
is  so  narrow  that  dredgine  it  wotud  nearly  involre  a  suspension  of  traffic  till 
work  was  done.  If  carried  ont  to  the  depth  and  width  estimated  for,  it  shoalde 
ble  steamers  to  pass  at  any  time  and  tug-boats  at  somewhat  less  than  half-tide, 
the  sharp  bends,  which  could  not  be  removed,  would  still  render  the  passage  slow 
difficult. 

From  the  preceding  it  is  apparent  that  it  is  inexx>edient  to  attempt  any  impr 
ments  in  either  Big  or  Little  Mosquito,  and  attention  is  next  drawn  to  the  alte 
tive  project  outlined  in  the  act — that  is,  a  cut  at  or  near  Fenwick's  Island. 

About  3  miles  below  the  Ashepoo  month  of  Mosquito  the  island  is  very  narrow, 
a  careful  survey  of  the  locality  has  been  made.  There  are  three  points  at  which 
cut  might  be  made,  one  about  2,000  feet  above  the  point  selected,  and  the  other  a 
1,000  feet  below.  At  each  a  cross-section  was  made.  The  proposed  cut  is  the  she 
of  the  threci  and  involves  the  least  excavation  and  passes  through  the  least  high  1 
The  elevations  in  the  vicinity  of  the  proposed  out  were  obtained  by  leveling,  anc 
shown  on  the  map  attached  to  this  report.  The  cut  is  so  locatea  as  to  require 
least  work  of  cutting. 

The  direction  of  traffic  is  mainly  down  Edisto,  thence  into  Ashepoo,  and  dowi 
latter  into  St.  Helena  Sound.  Tne  return  trip  is  by  the  salne  route.  If  the  out 
been  turned  a  little  further  north,  the  turn  into  it  at  one  end  and  out  of  it  at  the  < 
would  have  been  made  a  little  easier  for  tugs  and  other  vessels,  but  the  Edisto 
is  the  earlier,  and  as  it  is  most  desirable  to  have  so  far  as  possible  a  full  and  i 
terrupted  flow  through  the  out  from  Edisto  to  Ashepoo  during  the  flood,  and  ii 
opposite  direction  during  the  ebb,  the  cut  has  been  put  nearly  at  right  angles  U 
two  rivers.    Its  direction  is  north  36  degrees  east. 

The  difference  in  water-level  at  the  Edisto  and  Ashepoo  ends  of  the  cut,  from 
.3  of  a  foot,  as  shown  by  the  tide-gauge  records,  is  sufficient  in  this  short  distan 
less  than  1,800  feet  to  produce  a  steady  flow  during  the  strength  of  the  tide,  botl 
and  flood.  About  375  feet  of  the  proposed  cut  on  the  Ashepoo  side  is  through 
land;  the  balance,  1,367  feet,  is  through  salt  marsh.  There  is  also  some  cuttii 
each  side  from  the  high- water  line  to  deep  water.  The  high  land  is  sandy,  and  t« 
present  no  difficulty  in  cutting.  The  marsh  is  of  the  usual  character  in  these  reg 
At  about  low-water  line  on  the  Ashepoo  side  there  appears  a  harder  stratum,  profc 
clay.  This  would  present  but  little  impediment  to  a  dredge,  unless  much  tbi 
and  more  extensive  than  I  think  it.  But  little  grubbing  will  be  required  on  the 
selected. 

The  land  is  owned  by  a  colored  man  by  the  name  of  David  Smalls.  He  lives  oi 
island  near  the  site  of  the  proposed  cut,  and  says  that  he  would  be  injured  ther 
as  his  land  would  be  cut  in  two.  I  have  accordingly  made  ample  estimate  foi 
purchase  of  the  land  required. 

Where  the  land  is  high  the  banks  will  certainly  need  revetting,  as  the  soil  is  1 
sand.  I  have  therefore  Included  enough  stone  in  the  estimate  to  protect  these  b; 
and  the  Ashepoo  bank  for  20«)  feet  above  and  below  the  mouth. 

I  have  made  no  estimate  for  deflecting  jetties,  as  they  would  have  to  be  placec 
in  Edisto  and  the  other  in  Ashepoo,  the  first  to  the  north  and  the  second  to  the  s 
of  the  mouth,  and  in  this  position  they  would  be  directly  in  the  way  of  vessels  tr 
to  enter  the  cut.    The  diirerence  of  level  at  the  ends  is  enough  without  them. 

In  estimating  excavations  the  cross-section  shown  on  the  map  has  been  adof 
and  a  cut  of  8  feet,  which  would  leave  a  finished  depth  of  not  more  than  7  fe* 
assumed.  The  depth  adopted  for  Wappoo  Cut  is  6  feet,  but  a  greater  depth  he 
advisable  on  account  of  the  greater  range  of  tides.  It  is  very  desirable  to  avoi* 
lays  at  low  water  if  possible. 

While  discussing  the  improvement  of  Mosquito  Creek  itself  I  showed  the  difficn 
in  sailing  through  the  route  even  if  improved.  I  shall  now  show  how  the  prop 
out  would  suit  the  demands  of  trade.  Coming  down  the  South  Edisto  on  ebb 
boats  would  meet  the  current  running  through  the  cut,  but  as  it  is  short  and  strs 
they  could  generally  go  through  and  save  the  tide  down  the  Ashepoo.  In  the  i 
way  vessels  going  the  opposite  way  would  be  coming  up  the  Ashepoo  on  the  fl 
they  could  push  through  the  cut  and  save  the  flood  up  the  Edisto.  One  very  | 
advantage  of  the  new  route  over  the  old  is  that  the  rafts  would  take  the  old  n 
which  is  nearer  for  them  and  more  convenient,  as  they  do  not  need  deep  water, 
are  going  up  the  Ashepoo,  and  thus  the  vessels  would  not  be  continually  meeting  1 
where  there  is  no  room  to  pass. 

The  index  map  shows  the  present  route  and  the  new  one  proposed.  The  savit 
distance  is  not  great  for  the  sailing  vessels,  but  the  steamers  have  some  busine 
St.  Pierre  Creek  (see  index  map).  When  they  go  there  they  now  have  to  go  on 
to  get  to  Beaufort,  or  else  all  the  way  back  to  Mosquito  if  the  weather  is  bad. 
proposed  cut  would  evidently  greatly  shorten  this  trip.  It  was  stated  that  to  dr 
Little  Mosquito  would  involve  a  temporary  stopping  of  all  traffic  through  it. 
iUAke  the  new  cut  of  course  interferes  m  wo  wvky  w\lh  «^\%t)\tL^  routes. 
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ESTIMATE. 

^inj^  Little  Mosqaito  Creek : 

iO.OOO  cubic  yards,  at  20  cents  a  yard $70,000 

cla  40  per  cent  contingengies  (small  appropriations) 28,  000 

Total '. 98,000 

3g  cut  at  Fen  wick's  Island  : 

.7,000  cubic  yards,  at  20  cents  a  yard 43, 400 

000  cnbic  vards  of  stone  to  protect  banks,  at  $4  a  yard 12,000 

>  acresof  land,  at|20peracre 300 

rubbing,  etc 300 

Total 5fi,000 

dd  40  per  cent,  contingengies  (small  appropriations) 22, 400 

Total  amount  needed  to  complete  improTcment x. 78, 400 

i  large  percentage  added  is  to  cover  the  case  of  small  appropriations  at  unoer- 
ntervals.  For  maintenance  I  estimate  $5,000  at  the  end  of  five  years  after  cut 
mpleted,  and  |S,000  at  end  of  next  ten  years :  that  is,  after  fifteen  years  of  ase 
r.  Both  mouths  are  in  concave  bends.  It  is  therefore  not  probable  that  bars  will 
there,  with  any  great  rapidity  at  any  rate. 

9  first  cost  of  the  cut  is  less,  and  the  final  result  is  better,  than  an  attempt  to 
^  Little  Mos<}uito. 

aquito  Creek  is  said  to  be  the  most  serious  obstruction  in  the  inland  route  be- 
Q  Charleston,  S.  C,  and  Femandina,  Fla.  If  this  point  were  improved  the  only 
'  serious  trouble  between  Charleston  and  Savannah  would  be  at  Church  Flats, 
b  18  miles  from  Charleston.  Steam-boats  leaving  Charleston  at  the  {iroper  stage 
le  to  cross.Church  Flats  are  now  often  delayed  tul  the  subsequent  high  tide  at 
uito,  and  the  same  difficulty  presents  itself  in  coming  east, 
ere  are  two  steam-boats  maKing  weekly  trips  between  Beaufort  and  Charleston, 
In  good  weather  one  of  these  goes  outside  from  North  Edisto  River  to  St. 
aa  Sound ;  the  other  goes  through  Mosquito.  From  Charleston  these  boats  carry 
izers  and  general  supplies,  including  machinery  for  the  phosphate  mines  and 
fort ;  returning  they  oring  cotton,  cotton  seed,  and  other  prouucts.  It  is  not 
obable  that  this  business  would  be  largly  increased  if  they  could  avoid  the  de- 
t  Mosquito. 

arge  business  is  done  also  by  small  sailing  vessels. 

e  rice  product  of  the  Ashepoo,  Combahee,  and  other  rivers  in  that  section  will 
mt  annnally  to  some  275,000  bushels.  This  is  all  brought  to  Charleston  in  small 
i^  vessels.  In  good  weather  they  go  outside,  but  frequently  they  have  to  wait 
ur  weather  or  work  their  way  tnrongh  Mosquito.  The  proposed  cut  would  gen- 
f  save  them  any  delay  and  considerably  reduce  the  cost  of  getting  the  rice  to 
/harleston  market.  Besides  the  above  estimated  quantity  of  rice  there  is  a  good 
that  comes  by  the  same  roate  from  the  Altamahii(  and  Savannah  livers, 
lere  is  a  lar^e  oatpnt  of  turpentine  and  resin  which  now  come  from  the  Salka- 
hie  River  via  Mosquito.  One  Charleston  merchant  has  received  10,000  packages 
year  up  to  date. 

le  improvement  of  Wappoo,  one  link  in  the  chain  of  inland  navigation  from 
rleaton  to  the  south,  might,  it  seems,  with  propriety  be  followed  by  the  making 
lis  out  at  Fen  wick's  Island. 

a  military  point  of  view  this  new  cut,  if  made  safflcientlv  deep  and  wide,  as 
oeed,  would  be  of  very  considerable  value  in  the  transport  of  troops  and  supplies, 
r  the  above  reasons  I  consider  the  above  locality  worthv  of  improvement,  and 
est  that  an  appropriation  of  $62,000  be  asked  to  begin  ana  complete  the  improve- 

Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 
Fint  Lieutenant  of  JEngineer$, 

•  Q.  A.  GiLLMORE, 

Corpi  of  Engineerif  U.  S.  A. 

»re  is  submitted 

»  and  Big  Mosquito, 

^t^  of  the  proposed 

uito  Creek^  and  Edisto  and  Ashepoo  rivers  in  the  vicinity,  a  set  of  tide-gauge 

is  for  the  nve  days  that  the  survey  party  was  in  the  field,  and  cross-sections  of 

roposed  cut. 
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^BOYEMENT  OF  CERTAIN  BIYEBS  AND  HABBOBS  IN  GEOBGIA,  AND 
OF  CUMBEBLAND  SOUND,  GEOBGIA  AND  FLOBIDA. 


il'OBT  OF  FIRST  LIEUTENANT  0.  M.  CARTER,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CBAROE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888, 
VITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOYEMENTS. 


Sayannah  Harbor  and  Biver,  Georgia. 
Sayannah  Biyer,  (Georgia. 
Sayannah  Biyer  aboye  Aagusta, 

Georgia. 
Romley  Marsh,  (Georgia. 


5.  Altamaha  Biyer,  Georgia. 

6.  Doboy  Bar,  Georgia. 

7.  Brunswick  Harbor,  Georgia. 

8.  Cumberland  Sound,  (Georgia  and 

Florida. 


EXAMINATIONS  AND  SUBYEYS. 

Sayannah  Biyer,  from  Cross  Tides  aboye  Sayannah  to  the  bar,  with  a  yiew  to 
[>btaininff  28  feet  of  water  in  the  channel. 
.  Jekyl  Creek,  Georgia. 


United  States  Engineeb  Office, 

Savannahj  Oa.j  June  30, 1888. 

Genebal  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
r  the  fiscal  year  ending  this  date  upon  the  works  of  river  and  harbor 
aprovement  in  my  charge. 

These  works  were  in  charge  of  the  late  Col.  Q.  A.  Gillmore,  Corps  of 
iDgineers,  until  his  death  on  Aprif  7, 18S8.  From  that  date  until  April 
":,  1888,  they  were  in  charge  of  Col.  H,  L.  Abbot,  Corps  of  Engineers, 
ien  he  was  relieved  by  me  in  accordance  to  paragraph  5,  Special 
rders  ^o.  20,  Headquarters  Corps  of  Engineers,  dated  Washington, 
.  C,  April  18, 1888. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Cabteb, 
First  Lieut  J  Corps  of  Engineers. 

Che  Chief  of  Enginbebs,  U.  S.  A. 


N  I. 

IMPBOVEMENT  of  savannah  HABBOB  and  BIVEB,  GEOBGIA. 

Operations  for  improving  this  harbor  and  river  have  been  carried  on 

Accordance  with  a  project  of  improvement  submitted  to  the  Chief  of 

Sneers  by  General  Gillmore,  the  officer  then  in  charge,  dated  Janu- 

^  16, 1882,  and^  printed  as  part  of  Appendix  J  4,  Annual  Report  ot 
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the  Chief  of  Engineers  for  1882.  This  project  is  essentially  an  en 
ment  of  two  previous  plans,  one  dated  Aagast  28, 1873,  and  prin 
part  of  Appendix  S  4,  Annual  Eeport  of  the  Chief  of  Engineers  fo 
year,  and  the  other  dated  March  19, 1879,  and  printed  as  part  of  A 
dix  J  4,  Annual  Report  of  the  Chief  of  Engineers  for  1880. 

ORIGINAL  CONDITION. 

In  1873,  before  the  work  of  improvement  upon  the  present  pla 
inaugurated,  the  usual  draught  of  vessels  navigating  the  river  a 
water  was  14.5  feet.  The  mean  rise  and  fall  of  the  tide  was  6.5  i 
the  city  of  Savannah,  and  7  feet  at  the  mouth  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  under  which  operations  have  been  c 
on  up  to  date  provides  for  the  establishment  of  a  channel  from 
Eoads  to  the  city  of  Savannah,  practicable  at  high  tide  for  vessels 
ing  22  feet  of  water,  and  the  widening  of  the  channel  of  the  river 
site  the  city  to  600  feet,  of  uniform  depth  with  the  balance  of  the  ch 
The  following  comprise  the  main  features  of  the  enlarged  project 

(1)  To  construct  a  closing  dam  at  Cross  Tides,  above  the  c 
Savannah. 

(2)  To  enlarge  the  water-way  between  Cross  Tides  and  the  citj 

(3)  To  regulate  the  width  of  the  river  along  the  city  front  by  e 
ing  the  water-way  at  certain  points,  and  by  contracting  it  by  wing 
at  Garden  Bank  where  the  widths  are  excessive. 

(4)  To  construct  a  training-wall,  extending  eastward  from  Fi 
and. 

(5)  To  construct  a  low  dam  across  the  upper  end  of  the  South 
Del. 

(6)  To  improve  the  North  Channel  of  the  river,  closing  the  cha 
between  Barnwell  islands  and  those  connecting  the  North  and  i 
channels,  and  contracting  the  river  by  wing-dams  at  various  poii 
tween  the  head  of  Elba  Island  and  Fort  Pulaski. 

(7)  To  protect  the  banks  at  various  points  along  the  river  a 
dredge  upon  all  the  shoals  between  the  city  and  the  sea. 

The  cost  of  the  original  project  of  1873  was  estimated  at  $482,00 
as  amended  and  enlarged  at  $1,212,000. 

In  1887,  in  obedience  to  an  act  of  Congress  approved  August  5, 
a  project  with  estimates  of  cost  of  improvement  for  obtaining  2S  i 
water  from  the  city  of  Savannah  to  the  sea  was  submitted  a 
printed  as  part  of  House  Ex.  Doc.  No.  57,  Fiftieth  Congress,  fir 
sion. 

The  principal  features  of  the  project  are : 

(1)  To  enlarge  Drakie's  Cut  to  a  width  of  200  feet. 

(2)  To  enlarge  the  channel  south  of  King's  Island  to  a  width  < 
feet  and  to  close  the  Cross  Tides. 

(3)  To  build  a  training- wall  from  the  lower  end  of  Marsh  Isla 
Kinsey's  Point,  to  enlarge  the  river  at  the  city  to  a  width  of  600  f 
cutting  off  a  portion  of  Hutchinson's  Island,  and  to  connect  the  e 
the  Garden  Bank  wing-dams  by  a  training- wall  extending  from  t 
dry-dock  to  a  point  above  Fig  Island  Light. 

(4)  To  close  the  South  Channel  below  the  mouth  of  Saint  Augi 
Creek :  at  the  same  time  throwing  a  low  silldam  across  that  cre< 

(5)  To  connect  the  ends  of  the  wing-dams  between  the  head  of 
Island  and  the  Oyster  Beds  by  training  walls,  and  to  constru( 
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„ug- walls,  extending  aboat  3  miles  eastward  from  the  Oyster  Beds, 
be  improvement  of  the  channel  across  Tybee  KuoU. 
To  constract  a  detached  breakwater,  rising  to  2  feet  above  mean 
water,  and  extending  from  shoal  water  between  the  mouths  of 
)ogae  Sound  and  New  River  in  a  southeasterly  direction  to  deep 
r  across  the  bar ;  to  construct  a  south  jetty,  if  necessary,  spring- 
roin  the  north  end  of  Tybee  Island  and  extending  in  a  northeast- 
direction  to  deep  water  across  the  bar.  'This  jetty  to  be  at  high 
r  at  its  inner  end,  sloping  down  to  half  tide  at  500  feet  out  and  re- 
og  that  height  to  the  inner  18  foot  curve  of  the  bar;  beyond  that 
t  to  be  an  apron  course  only.  Width  between  the  jetties  at  outer 
ot  curve  to  be  about  2,600  feet;  at  the  inner  18  foot  curve  about 
I  feet. 

I  To  dredge  a  channel  at  least  300  feet  wide  and  28  deep  at  mean 
water  from  the  city  to  the  sea,  the  dredged  material  to  be  depos- 
on  banks  or  behind  training-walls. 
(  To  construct  shore  protections  at  various  points. 
le  cost  of  the  project  is  estimated  at  $(5,660,000. 
rior  to  1826  an  expenditure  of  about  $  100,000,  raised  by  a  tax  upon 
ping  entering  the  harbor,  was  made  under  the  direction  of  the  com- 
ioners  of  pilotage  in  clearing  the  river  of  wrecks,  and  in  otherwise 
roving  its  condition,  and  between  1867  and  1871  an  expenditure  of 
,000  was  made  by  the  city  of  Savannah  in  dredging  on  the  shoals 
een  Cross  Tides  and  the  sea.    From  1826,  the  date  of  the  first  ap- 
riation  made  by  the  United  States  for  the  river,  up  to  the  date  of 
ming  operations  according  to  the  22-foot  plan  of  improvement, 
opriations  aggregating  $667,096.64  were  made  by  Congress  for  the 
. 

ice  the  adoption  of  the  plan  of  improvement  aiming  at  securing  22 
jf  water,  ten  appropriations  have  been  made  for  the  work,  aggre- 
ig  $1,032,000. 

SUMMARY  OF  OPERATIONS  PRIOR   TO  JULY  1,   1887. 

1872  the  United  States  Engineer  Department  resumed  charge  of 
improvement  of  the  river  and  harbor,  and  from  that  time  up  to 

1, 1874,  since  which  date  operations  have  been  carried  on  in  ac- 

ance  with  the  22-foot  plan  of  improvement  previously  described, 
«  were  removed  from  the  channel  6  vessels,  16  cribs,  and  1  sunken 
ter,  besides  166,498  cubic  yards  of  material,  dredged  from  the  wrecks, 
shoals  abreast  of  Elba  Island  and  at  the  Oyster  Beds,  and  from 
ee  Knoll. 

Qder  the  22foot  project  the  following  work  has  been  accomplished : 
t  Cross  Tides  a  dam  has  been  constructed,  extending  from  the  rice 
<3on  Argyle  Island  to  that  on  Hutchinson's  Island,  with  the  object 
liverting  a  larger  volume  of  water  at  ebb  tide  into  the  Front  River. 
s  dam  was  originally  designed  to  be  a  pile  structure,  and  was  begun 
878.  During  the  next  year  it  was  so  much  injured  by  a  freshet 
t  work  upon  it  was  suspended.    In  December,  1878,  the  present  dam 

begun.  It  is  composed  of  log  and  brush  mattresses  and  brush  fas- 
-8  loaded  with  riprap  stone,  and  is  located  273  feet  above  the  aban- 
led  pile  structure. 

^8  soon  as  the  dam  was  brought  up  above  the  level  of  mean  low  water 
iiderable  settlement  occuirod,  dua  to  scour  caused  by  the  ebb-tide 
rpour.  To  prevent  further  scour  an  apron  of  log  mattresses  was 
ced  along  its  down-stream  face,  and  the  dam  was  raised  in  1885  with 
^h  fascines  and  stone  to  the  level  of  high  water  by  building  on  the 


1008     BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

ap-stream  side  of  the  old  crest.  Since  that  time  farther  settlement 
occurred,  and  the  work  has  also  been  damaged  by  fishermen  and  ol 
parties,  who  throw  large  quantities  of  stone  off  the  dam  to  open  a  si 
water-route  from  Back  Eiver  to  the  city  of  Savannah. 

About  70  linear  feet  of  the  old  King's  Island  jetty,  near  Cross  Ti. 
was  removed  in  1880-'81  to  facilitate  the  flow  of  water  into  Front  Ri^ 

Three  wing-dams  were  constructed  in  1882-'83  for  the  improvemeu 
the  Garden  Bank  Shoal  io  front  of  the  city.  They  spring  from 
Island,  and  contract  the  water- way, which  was  formerly  from  900  to  1,1 
feet  in  width,  to  about  660  feet.  A  short  spurjetty  was  built  in  V 
about  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  the  < 
flow  from  front  river  into  the  Wrecks  Channel. 

To  properly  confine  the  ebb  currents  in  the  Wrecks  Channel  a  tra 
ing-wall,  rising  to  mean  high  water,  was  built  for  a  length  of  abc 
6,750  feet  down-stream  from  a  point  a  little  above  the  lower  end  of  I 
Island,  with  which  it  is  connected  by  a  return  work  160  feet  in  lengi 

This  training-wall,  begun  in  1881,  runs  about  parallel  to  the  rig 
bank  of  the  river,  and  is  provided  on  the  channel  side  with  11  shi 
spurs,  placed  at  right  angles  to  the  axis  of  the  channel,  which  has  a  lo 
water  width  incressing  from  680  feet  at  the  upper  end  to  880  feet  at  t 
lower. 

Two  dams,  numbered  5  and  11^,  respectively,  and  designed  to  i 
crease  the  flow  of  water  in  the  main  channel,  were  built  in  1883  to  clc 
lateral  channels  on  either  side  of  Barn  wells  Island,  opposite  Fort  Og 
thorpe. 

A  low  silldam,  designed  to  increase  the  ebb  flow  in  the  north  cha 
nel,  was  built  in  1881  across  the  south  channel  a  short  distance  belc 
the  head  of  Elba  Island. 

A  wing-dam,  numbered  15,  was  built  in  1883  for  the  improvement  of 
the  channel  at  the  obstructions.  It  extends  eastward  from  Barnwells 
Island  No.  3,  and  contracts  the  water  way,  which  was  formerly  about 
1,950  feet  in  width,  to  about  1,000  feet. 

Three  pairs  of  wing-dams  have  been  built  for  the  improvement  of  the 
crossing  at  the  Upper  Flats.  Those  numbered  4  and  23,  built  in  1883, 
constitute  the  upper  pair,  and  are  situated  at  the  eastern  end  of  Spirit 
Island.  Those  numbered  6  and  25,  constituting  the  second  pair,  and 
those  numbered  10  and  27,  constituting  the  third  pair,  are  situated  at 
distances  below  the  first  of  about  800  and  1,600  yards,  respectively. 

The  original  low- water  width  of  the  river  at  this  crossing  varied  from 
2,000  to  4,000  feet.  It  is  reduced  by  these  dams  to  1,050  feet  at  the 
upper  and  to  1,200  feet  at  the  lower  pair.  These  dams  rest  with  the 
inner  ends  of  the  respective  pairs  upon  opposite  banks  of  the  river, 
with  the  exception  of  the  one  numbered  27,  between  whose  inner  end 
and  the  shore  there  is  a  gap  of  about  500  yards. 

Three  wing-dams  have  been  built  for  the  improvement  of  the  crossing 
at  the  Lower  Flats.  At  the  upper  end  of  this  crossing  dams  numbered 
14  and  29  were  built  in  1883-'85.  They  spring  from  opposite  banks  of 
the  river,  and  contract  the  water-way  from  over  2,400  feet  to  1,250  feet. 
At  the  lower  end  of  this  crossing  a  partially-completed  dam,  numbered 
13,  was  built  in  1883.  It  springs  from  Island  1  and  2,  and  leaves 
a  water-way  1,250  feet  in  width  between  its  outer  end  and  the  opposite 
shore  of  Jones  Island. 

The  lateral  channels  at  Philbrick's  Cut,  Big  Gap,  and  Dutch  Gap 
are  closed  by  dams  built  in  1882. 

Two  pairs  of  wing-dams  have  been  built  for  the  improvement  of  the 
Long  Island  crossing. 
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/ams  nambered  26  and  33,  constituting  the  upper  pair,  were  built  in 
i5.  They  reduce  the  low-water  width  of  the  river  from  3,100  to  1,300 
^t.  Dams  nnmbered  28  and  35,  constituting  the  lower  pair,  were 
lih  in  1886-^87,  and  reduce  that  width  from  4,500  to  1,350  feet.  The 
ner  ends  of  these  dams  are  connected  with  shore,  with  the  exception 
number  35,  between  whose  inner  end  and  the  shore  of  Jones  Island 
lere  is  a  gap^  of  500  feet. 

To  prevent  the  diversion  of  the  ebb  flow  from  the  main  ship-channel 

dam  numbered  31,  and  about  3,500  feet  in  length,  was  built  in  1885, 

close  the  old  channel  north  of  the  Oyster  Beds. 

All  of  the  structures  described  are  composed  of  log  and  brush  mat- 

resses,  or  brush  fascines,  or  both,  loaded  with  riprap  stone.,    In  their 

riginal  construction  and  in  the  repairs  which  it  has  been  necessary  to 

cecute  up  to  July  1, 1887,  there  have  been  used  331,750.79  square  yards 

r  log  and  brush  mattresses,  61,744.22  cubic  yards  of  brush  fascines,  and 

3,242.51  cubic  yards  of  riprap  stone. 

During  this  period  the  river  channel  was  widened  at  the  lower  end 
f  Fig  Island,  and  mora  or  less  dredging  was  done  upon  the  various 
tioals  between  Cross  Tides  and  Tybee  Knoll.  Up  to  July  1,  1887,  the 
>tal  dredged  material  removed,  consisting  of  sand,  mud,  and  shells, 
mounted  to  1,857,635  cubic  yards. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1838. 

During  the  past  fiscal  year  operations  were  carried  on  under  an  ex- 
citing contract  with  Mr.  John  P.  Gaynor,  of  Fayetteville,  ^N'.'Y.,  by 
means  of  the  balance  of  $3,646.19  on  hand  July  1, 1887. 

Work  was  confined  to  the  Fig  Island  training-wall,  Big  Gap  Dam, 
nd  Dam  31,  the  training- wall  receiving  585.37  cubic  yards  of  fascines, 
i^ig  Gap  Dam  232,56  cubic  yards  of  fascines  and  67.24  cubic  yards  of 
stone,  and  Dam  31 361.99  cubic  yards  of  stone. 

All  operations  were  suspended  on  July  3, 1887,  on  account  of  ex- 
haustion of  funds  the  total  material  used  in  construction  during  the 
year  amounting  to  817.93  cubic  yards  of  brush  fascines  and  429.23 
cable  yards  of  stone. 

The  survey  of  the  river  begun  during  the  previous  fiscal  year  was 
carried  as  far  as  the  inadequate  funds  would  permit,  field  work  being 
suspended  on  July  28, 1887.  A  preliminary  report,  with  approximate 
plans  and  estimates  of  cost  for  securing  a  channel  28  feet  deep  at  mean 
high  wateif  from  the  city  to  the  sea,  based  upon  the  survey  referred  to, 
was  submitted  later  in  the  year,  and  is  printed  as  part  of  House  Ex. 
Doc.  No.  57,  Fiftieth  Congress,  first  session.  Thefinished  report  and  proj- 
ect will  be  submitted  as  soon  as  the  necessary  data  upon  which  to  base 
them  can  be  obtained.  In  May,  1888,  the  channel  across  the  Garden 
Bank  having  shoaled  greatly,  11,207.5  cubic  yards  were  dredged  from 
that  locality  by  the  Ocean  Steamship  Company  of  Savannah,  at  a  cost 
f  $1,700.09. 

CONDITION  OP  WORK  JUNE  30,  1888. 

Cross  Tides — ^The  breaches  in  the  dam  at  this  point  have  enlarged 
somewhat  during  the  year,  although  portions  of  the  dam  still  stand  at 
the  level  of  high  water.  The  general  crest  is  now  at  an  average  height 
of  about  low  water. 

City  of  Savannah, — No  material  changes  have  taken  place  during  the 
year  in  the  vicinity  of  the  Upper  Rice  Mill,  there  being  now  a  naviga- 
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ble  chanoel  at  this  looality  not  less  than  15  feet  deep  at  mean  1 
water. 

At  the  Garden  Bank  considerable  shoaling  took  place  daring  1 
year,  and  in  May,  1888,  navigation  being  greatly  obstrncted,  a  chani 
from  70  to  105  feet  wide  and  14  feet  deep  at  mean  low  water  was  dredg 
through  thia  shoal  by  the  Ocean  Steamship  Company  of  Savanna 
There  is  now  a  navigable  channel  not  less  than  14.3  feet  deep  at  mei 
low  water  across  this  shoal. 

The  wing-dams  built  for  the  improvement  of  this  shoal  are  in  go< 
order. 

Wrecks  Chan^nel, — Some  settlement  has  taken  place  at  the  lower  end 
of  the  Fig  Island  training- wall,  but  the  work  as  a  whole  is  in  good  con- 
dition and  the  general  crest  of  the  old  portion  has  not  changed.    ^ 

Near  Buoy  Ko.  18  considerable  shoaling  has  taken  place,  the  least 
mean  low- water  channel  depth  being  now  only  12.4  feet. 

Shoaling  may  be  expected  to  continue  here  as  long  as  the  present 
method  of  mooring  vessels  at  the  wharves  situated  at  the  lower  ex-  ^ 
tremity  of  the  city  is  allowed  to  continue.  In  the  middle  reaches  of  the  ] 
Wrecks  Channel  the  depth  has  been  well  maintained.  Some  erosion  of 
the  southern  bank  has  occurred.  Some  shoaling  has  taken  place  near 
Buoy  No.  14  at  the  lower  end  of  the  channel,  and  the  low-water  18-foot 
curve  has  been  pushed  down-stream  about  200  feet  during  the  year. 

Obstrtiotions. — Wing-dam  15  is  in  goo4  condition.  No  material  change 
in  the  low- water  channel  depth  has  taken  place  at  this  point  during  the 
year.  A  permanent  removal  of  this  shoal  can  not  be  expected  until 
the  south  channel  is  closed. 

Upper  Flats. — All  of  the  wing-dams  built  for  the  improvement  of  this 
crossing  are  in  good  condition.  The  channel  depths  and  widths  at  the 
upper  end  of  the  crossing  have  been  maintained  during  the  year ;  at 
the  lower  end  some  slight  shoaling  has  taken  place  at  one  point,  but  the 
general  condition  of  the  channel  has  improved.  The  least  mean  low- 
water  channel  depth  at  the  crossing  is  now  13.7  feet,  a  shoaling  of  0.4 
feet  during  the  year. 

Loicer  Flats, — All  of  the  wing-dams  in  this  locality  are  in  good  con- 
dition. The  length  of  the  shoal  has  diminished  800  feet  during  the 
year,  and  the  channel  depth  across  it  has  increased  two-tenths  of  a  foot. 
The  15-foot  mean  low-water  curves  above  and  below  the  crossing  are 
now  separated  from  each  other  by  a  shoal  1,400  feet  long,  upon  which 
there  is  a  Last  mean  low- water  channel  depth  of  13.6  feet. 

Long  Island  Crossing, — The  wing-dams  at  this  crossing  are  in  good 
condition  and  have  accomplished  the  object  for  which  they  were  built 

A  deepening  of  1.1  feet  has  taken  place  here  during  the  year  by  scour 
alone,  there  being  now  a  good  navigable  low-water  channel  nowhere 
less  than  15  feet  in  depth  at  the  crossing. 

Oyster  Beds. — Dam  31  is  in  good  condition  )  the  stone  and  logs  being 
cemented  by  shells  into  a  solid  mass. 

The  channel  at  this  point  has  been  well  maintained  during  the  year. 

Tybee  Knoll, — The  channel  at  the  inner  end  of  the  knoll  has  deepened 
during  the  year  about  four-tenths  of  a  foot,  while  at  the  outer  end  a 
shoaling  of  about  the  same  amount  has  taken  place.  The  least  mean, 
low-water  channel  depth  across  the  knoll  is  now  13  feet.  Permanent^ 
improvement  of  this  locality  is  not  to  be  expected  before  the  construc- 
tion of  the  training- walls  contemplated  in  the  project  for  the  improve- 
ment of  this  point. 

Closing-dams, — All  of  the  closing  dams  upon  the  river,  with  the  excep-^ — 
tion  of  those  at  Philbricks  Cut  and  Big  Gap,  are  in  good  conditJon.— 
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^e  breakfl  took  place  daring  the  year  in  the  closing-dams  at  PhiU 
sks  Gat  and  Big  Oap,  which  at  the  close  of  last  year  were  at  the 
el  of  mean  high  water.  A.  great  deal  of  stone  is  thrown  off  of  those 
ms  by  negro  ^hermen  to  open  a  water- way  throngh  into  the  south 
aunel  and  these  small  gaps  have  rapidly  enlarged  under  the  influence 
storms.  All  of  the  6ther  closing-dams  are  in  good  order,  although 
ey  have  settled  slightly  in  some  cases. 

GOMMEROE  AND  NAVIGATION. 

With  the  improvement  of  the  harbor  at  Savannah  the  commerce  of  the 

rt  has  increased  at  an  extraordinarily  rapid  rate,  amounting,  at  the 

eMcnt  low  prices  of  the  principal  articles  of  export,  to  more  than 

^105,000,000  annually.    The  value  of  the  exports  alone  of  the  port  for 

the  year  1887  was  $68,301,909,  an  increase  of  more  than  $3,500,000  over 

^^at  of  the  preceding  year. 

Following  upon  the  improvements  already  executed  in  the  harbor, 

Qd  relying  upon  their  extension  so  as  to  secure  in  the  near  future  a 

ill  giieater  depth  of  water,  lines  of  railway  have  been  extended  into 

le  interior,  opening  up  to  those  places  markets  for  their  products  which 

efore  did  'Uot  exist,  and  ships  of  large  carrying  capacity  have  been 

^nstruced  and  others  are  now  building  to  ply  between  this  and  north- 

n  ports.    At  the  present  time  there  is  an  average  of  one  steamer  per 

ly  clearing  for  northern  coastwise  ports.  ,ln  addition  to  this  there  is 

large  fleet  of  foreign  steamers  and  coastwise  and  foreign  sailing 

'ssels,  the  foreign  vessels,  both  sail  and  steam,  being  as  a  rule  of  great 

anght.    The  increased  facilities  for  navigation  aflbrded  by  the  im- 

ovements  already  executed  have  resulted  in  largely  reducing  rates 

marine  freight  and  insurance.    At  the  lowest  estimates  the  annual 

viDg  in  freight  rates  alone,  due  to  this  cause,  amounts  to  mere  than 

?  total  sum  of  money  expended  by  the  United  States  upon  the  harbor  since 

J  close  of  the  civil  war^  and  there  is  no  reason  to  believe  that  money 

pended  in  the  further  improvement  of  the  harbor  would  yield  a  less 

iluable  return. 

MISCELLANEOUS. 

''Vharves  are  being  continually  pushed  out  into  the  navigable  channel 

Dg  the  city  front.    A  new  bulkhead  line  should  be  established  and 

arf  owners  compelled  to  conform  to  it.    The  works  for  the  improve- 

It  of  the  Savannah  River  and  Harbor  extend  from  the  Cross-Tides, 

vf^  the  city,  to  Tybee  Beads,  a  distanceof  20  miles.  Future  operations 

aid  be  carried  on  simultaneously  throughout  the  whole  extent  of  the 

T,  and  to  secure  successful  and  permanent  results  dredging  should  be 

)mpanied  or  promptly  followed  by  contracting  works.    To  secure  the 

1st  benefits  from  the  improvements  already  executed,  and  in  order 

the  future  growth  of  the  port  may  not  be  seriously  retarded,  it 

aid  be  enabled  to  furnish  an  outlet  for  the  rapidly  growing  commerce 

aght  from  the  interior.    As  the  present  depth  of  water  is  inadequate 

this  purpose  it  is  very  important  that  work  upon  the  plan  for  obtain- 

28  feet  of  water  from  Savannah  to.  the  sea,  submitted  in  accordance 

^  the  instructions  of  Congress,  should  be  begun  at  an  early  date.    It 

reposed  to  expend  any  ftinds  which  may  become  available  during 

^  year  in  the  construction  of  training- walls  and  in  dredging  as  pro- 

ed  for  in  the  project  mentioned.    A  vigorous  and  economical  prose- 

'on  of  the  work  will  be  possible  only  with  regular  and  adequate 

it)priations.    The  insufficient  and  irregular  appropriaUoixft  ol  X\i^ 
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past  have  reDdered  satisfactory  progress  impossible  and  have  inci 
the  cost  of  the  work  in  some  instances  as  much  as  100  per  cent 
sum  asked  for  during  the  next  fiscal  year  is  $2,500,000.  The  mc 
sirable  and  satisfactory  results  can  not  be  obtained  with  an  expen 
during  the  year  of  a  less  amount. 

The  work  is  located  in  the  collection  district  of  Savannah.  Ga 
vannah  is  the  port  of  eniry.  Amount  of  duties  collectea  in 
$48,837.12.  The  nearest  light-houses  are  those  upon  the  river,  and 
Oglethorpe  and  Pulaski  are  the  nearest  forts. 

Since  the^  works  of  improvement  were  commenced  the  folio wi; 
propriations  have  been  made : 

By  act  of  Congress  approved — 

June  23,  1W74 1 

March  3, 1875 

August  14, 1876 

June  18, 1878 - 

March  1,1879 

June  14, 1880 

March  3,1881 

August  2, 1882 

July  6,1884 

Augusts,  1886 

Total...  1, 

The  total  expenditures  to  June  30, 1888,  including  all  outsta 
liabilities,  were  $1,031,581.35. 
The  following  charts  and  papers  are  transmitted  herewith: 

(1^  Chart  showing  progress  of  improvement  to  June  30, 1888. 

(2)  History  of  past  work,  improving  Savannah  Harbor. 

^3)  Cotton  statistics  of  tne  port  for  the  commercial  year  ending  August  31, 

(4)  Commercial  statistics  furnished  by  the  collector  of  the  port. 


Money  statement 

July  1, 1887,  amount  available |S 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1887 |2,545.23 

July  1,  1888,  outstanding  liabilities 680.31 


July  1, 1888,  balance  available ^ 

Amount  appropriated  by  act  of  August  11,1888 18< 

Amount  available  for  fiscal  year  ending  June  30,  1889 18( 

{Amount  (estimated)  required  for  completion  of  existing  project |6, 4d( 
Amount  that  can  be  profitably  expended  in  the  fisc^  year  ending 
June  30,  1890 2,50i 
Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


mSTOBY  OF   PAST  WORK— IMPROVEMENT  OP   SAVANNAH   EIVE 

HARBOR. 

By  Lieut.  O.  M.  Carter. 
DESCRIPTION. 

Towards  its  mouth  the  Savannah  Elver  becomes  a  tidal  strea 
flood  tides  ascending  in  ordinary  stages  of  the  river  to  a  point 
45  miles  above  the  sea.  The  mean  rise  and  fall  of  tide  at  F< 
laski  ia  7  feet ;  at  Savannah  it  ia  6  feet  •,  and  at  Cross  Tides  4, 
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_  al  influences  are  machoodifled,  however,  by  winds  and  freshets, 

instances  are  on  record  where,  during  storms,  the  high  and  low 

ers  at  Fort  Pulaski  have  been  reversed.    The  average  fresh-water 

barge  of  the  Savannah  Eiver  is  estimated  at  about  17,500  cubic  feet 

second. 

Lt  a  point  about  12  miles  above  the  city  of  Savannah  the  river  di- 
es into  three  channels,  known  as  the  Front,  Middle,  and  Back  rivers, 
w^^arated  from  one  another  by  Isla,  Onslow,  and  Argyle  islands.    At 
the  lower  end  of  Onslow  Jsland  the  Middle  Eiver  unites  with  the  Fi*ont 
Eiver,  this  stream  being*connected  at  the  lower  end  of  Argyle  Island 
vith  the  Bfusk  Eiver  by  the  Cross  Tides.    Below  the  Cross  Tides  the 
Front  and  Back  rivers  are  separated  by  Hutchinson's  and  Fig  islands. 
At  the  lower  end  of  Fig  Island  the  Fron,t  and  Back  rivers  unite,  and 
from  this  point  there  is  but  one  channel  until  the  upper  end  of  Elba 
Island  is  reached,  where  the  river  is  divided  by  a  succession  of  low 
marsh  islands  into  two  channels,  the  Korth,  or  main  ship-channel,  and 
the  South  Channel,  which  unite  again  below  Cockspur  Island. 

HISTORY  OF   IMPROVEMENT. 

•  The  first  ship  to  navigate  the  Savannah  Eiver  was  the  James,  a  vessel 
of  110  tons  burden,  carrying  6  guns,  which  arrived  at  Savannah  in  1733, 
and  lay  at  anchor  close  to  the  town  in  15  feet  at  low  water,  where,  it  is 
stated,"  is  riding  for  much  larger  vessels." 

In  1734  a  schooner  coming  in  over  the  bar  at  Tybee  reports  finding  at 
least  3  fathoms  at  low  water,  and  in  1736  the  Peter  and  James  came 
over  the  bar  '*with  the  first  of  the  flood,  finding  lO-foot  water  in  the 
shoalest  part." 

In  1741  a  pamphlet  was  published  in  Loudon  entitled  *'  An  Impartial 
Inquiry  into  the  State  and  Utility  of  the  province  of  Georgia."  in  which, 
referring  to  the  excellent  harbors  of  the  province,  it  is  stated  that — 

In  the  northern  part  of  this  province,  upon  the  bar  at  Tybee  Sound,  at  the  mouth 
of  the  river  Savannah,  there  is  a  depth  of  15  feet  at  low  water  and  22  feet  at  hiffh 
'water,  and  the  river  Savannah  communicating  with  it  will  contain  in  safety  400 
Bhips  in  smooth  water.  The  entrance  is  so  safe  that  ships  of  400  tons,  without  alter- 
ing their  course,  may  run  directly  from  the  sea  over  the  bar.  The  town  of  Savannah  is 
conveniently  situated  for  trade,  as  the  navigation  of  the  river  is  very  good  and  runs 
several  hundred  miles  up  into  the  country,  and  ships  of  300  tons  may  lie  close  to  the 
town  where  the  worm  does  not  eat  into  them. 

The  range  of  tide  given  is  correct,  but  it  is  probable  that  Tybee 
Knoll  is  the  *'bar^  spoken  of,  inasmuch  as  over  the  bar  proper  there 
was  at  that  time  about  half  a  fathom  more  water  than  that  here  given. 

The  unauthorized  discharge  of  ballast  in  the  channel  early  caused  a 
deterioratiou  in  the  river's  depth,  and  in  1763  an  act  was  passed  by  the 
province  prohibiting  all  persons  from  **  throwing  ballast  or  rubbish  or 
falling  trees  into  the  rivers  and  navigable  creeks  within  the  province,  and 
for  keeping  clean  the  channels  of  the  same." 

The  penalty  for  a  violation  of  this  act  not  being  severe  enough,  it  was 
amended  two  years  later,  and  a  fine  of  £300  sterling  imposed  for  '*  cast- 
ing, throwing  out,  or  unloading  from  any  ship  or  other  vessel  within  any 
port,  road,  channel,  river,  or  other  navigable  creek,  any  ballast,  rubbish, 
gravel,  earth,  stone,  or  wreck,''  unless  the  same  be  put  above  high- 
water  mark  or  used  for  building  wharves,  or  for  other  authorized  pur- 
poses. The  forfeitures  incurred  under  this  act  were  to  go  one-half  to 
the  informer  and  the  other  to  a  fund  to  be  applied  for  .clearing  and 
keeping  clear  the  rivers  and  creeks  within  the  province.  Even  this 
penalty  did  not  serve  to  prevent  the  deposit  of  foreign  maU^i  V\\)cil\u 
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the  harbor,  for  in  1774  we  find  it  stated  that  vessels  frequently 
charge  their  ballast  in  the  river  before  coming  up  to  town,  under 
tense  of  lightening  their  vessels ;  and  in  the  act  of  assembly  of  i 
year  the  harbor  master  is  required  to  give  information  upon  oatl 
soon  as  any  offense  shall  come  to  his  knowledge,  in  order  that  the  ve 
should  be  proceeded  against.  Whether  or  not  any  fines  were  ever 
posed  under  these  acts,  or  subsequent  ones  relating  to  the  same  subj 
it  is  impossible  to  say.  Certain  it  is,  however,  that  up  to  the  pres 
time  rubbish  has  been  deposited  in  the  rivar,  and  in  some  recent 
stances  in  great  quantities,  within  the  city  limits. 

The  river  continued  to  shoal  from  other  causes  as  well  as  from  i 
deposits  of  ballast,  and  William  Gerard  de  Brahm,  His  Majesty's  s 
veyor-general  for  the  southern  district  of  North  America  from  1751 
1771,  reports  upon  the  matter  as  follows: 

The  Savannah  stream  forms  a  sound  at  its  own  outlet  into  the  ocean,  which, 
thoagh  it  is  not  barred,  yet  there  are  many  banks  in  the  roa«l  between  the  sound  i 
the  city  on  a  distance  of  17  miles,  which  these  forty  years  have  rather  increasec 
extent  and  shallowness,  a  consequence  owing  to  nothing  else  but  the  great  carre: 
vearlv  wheeling  down  a  distance  of  290  miles,  especially  at  the  time  of  great  freahe 
by  which  great  trees  with  their  roots  and  many  shrubs  are  grubbed  up,  which  a 
along  with  them  great  quantities  of  ground,  sand,  and  gravel  is  hurried  down,  a 
before  the  precipitating  stream  breaks  into  the  sea  the  ocean's  flood  checks  its  ve 
city;  thus  suddenly  stopped,  the  stream  drops  its  gravel  and  sand  on  places  wh< 
currents  give  way  to  counter-currents  (eddies),  so  that  a  man-of-war  sloop  with  di 
culty  goes  up  to  the  city  at  this  time,  when  thirty-six  years  ago  a  40-gun  ship  fou 
no  difficulty  to  come  up  and  anchor  before  the  town.     ♦     •    * 

The  least  water  from  the  Tybee  light-house  up  to  Coxpur  Island,  which  lay  e 
and  west  from  each  other,  is  12  feet  at  low  and  19  feet  at  high  water. 

In  1773  Sir  James  Wright,  replying  to  various  inquiries  concerni 
the  affairs  of  the  province,  states  in  a  letter  to  the  Earl  of  Dartmou 
that — 

On  the  bar  of  Tybee  there  is  3|  fathoms  of  water  at  low  water,  or  better,  and 
to  the  town  there  is  in  general  about  13  feet  of  water  at  high  water  common  tides,  b 
there  being  three  sand -banks  in  dififerent  places,  therefore  at  present  and  until  tfa 
are  removed  vessels  at  the  town  do  not  load  deeper  than  from  12  to  13  feet,  and  then 
are  obliged  to  fall  down  to  Cockspur  to  take  in  the  rest  of  their  load. 

It  may  be  interesting  to  know  that  in  1772  there  were  entered  and 
cleared  at  the  custom-house  161  sail  of  vessels.  The  imports  for  that 
year  were  valued  at  £810  and  the  exports  at  £2,963,  a  total  of  £3,773. 
In  1872,  a  century  later,  the  entrances  alone  were  1,156  vessels,  and  the 
export  and  imports  were  valued  at  more  than  $72,000,000. 

During  the  Kevolutionary  war  the  condition  of  the  river  was  greatly 
changed.  In  1779  two  vessels  were  sunk  near  the  Garden  Bank,  others 
further  down  the  river  below  the  lower  end  of  Fig  Island,  at  a  pla 
since  known  as  the  "  Wrecks,'^  and  still  others  above  the  oity.  These 
obstructions  caused  great  shoaling  in  the  river,  reducing  the  high  water 
depth  at  the  Wrecks  from  18  to  12  feet. 

At  the  close  of  the  war  it  became  imperative  that  the  various  wreclf» 
obstructing  navigation  should  be  removed,  and  in  1787  an  act  w 
passed  by  the  State  of  Georgia  **  levying  a  tax  of  3  pence  per  ton  on 
all  shipping  entering  the  port  of  Savannah,  the  same  to  be  appropriated 
and  set  apart  as  a  fund  for  clearing  the  river  of  "  wrecks,*^  etc.,  an<l  the 
commissioners  of  pilotage  were  empowered  to  carry  the  samainto  effect, 
drawing  on  the  collector  of  the  port  from  time  to  time  for  whatever 
sums  may  accrue  and  be  received  oy  him  for  that  purpose.  This  act 
was  approved  by  the  United  States  in  1790,  and  by  successive  acts  -"^ 
various  times  up  to  1828.  In  1822  steam  passenger  vessels  were  € 
empted  from  this  tax,  and  \u  l^^S^b^  a\i  ^eX,  oi  Wi^  State  of  Georg" 
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J  tax  was  wholly  repealed,  aud  the  commissioners  of  pilotage  ''author- 
id  and  required  to  apply  any  unexpended  balance  in  their  hands  or 
iich  may  come  into  their  hands  to  the  purpose  of  removing  obstruc- 
ns  in  the  Savannah  River  between  said  city  and  Five  Fathom  Hole.'' 
The  amount  of  money  received  under  this  tax  can  not  be  definitely 
^M^ertained,  but  was  not  much  less  than  $1,000,000.    A  report  of  date 
of  179^,  based  upon  survey  of  the  river  made  in  the  preceding  year, 
showed  that  it  Was  "  expedient  that  a  greater  body  of  water  should  be 
thrown  into  the  main  channel,"  and  accordingly  an  act  was  passed  by 
the  State  legislature  empowering  the  commissioners  of  pilotage  to  ^' turn 
and  alter  any  water  course  or  courses,  to  make  cut-offs  from  river  to 
river  and  from  creek  to  creek,  so  that  the  same  be  confined  within  the 
upper  point  of  the  south  end  of  Argyle  Island  on  the  main  stream  of 
the  said  river  and  to  the  mouth  thereof." 

From  1804  to  1809,  in  pursuance  of  this  authority,  the  commissioners 
of  pilotage  attempted  to  stop  the  Back  River,  and  a  number  of  piles  were 
driven  between  Huchinson's  Island  and  Argyle  Island  to  impede  the 
flow  of  water  into  the  Back  River.  Subsequent  futile  attempts  to 
close  this  channel  were  made,  and  some  of  the  piles  below  low  water  are 
still  standing.  In  1797  two  projects  for  the  closure  of  the  channel  be- 
tween Hutchinson's  Island  and  Fig  Island  were  submitted,  but  no  ac- 
tion was  taken  thereon.  In  1816  the  commissioners  of  pilotage  recom- 
mended that  the  Fig  Island  channel  be  closed,  and  various  efforts  were 
made  to  accomplish  this  end  by  driving  piles,  sinking  wrecks,  etc.,  but 
these  efforts  were  not  successful.  In  1820  they  report  upon  the  con- 
tinued failure  to  close  the  Cross  Tides,  and  that  the  flow  of  water  in  the 
Back  River  is  increasing  so  much  that  Augusta  boats  can  not  float  at 
half-tide  at  many  places  in  front  of  town.  In  1823  a  dredge  ^as  put  to 
work  on  the  Wrecks  and  the  depth  of  water  over  that  shoal  increased 
nearly  1  foot.  From  the  close  of  the  Revolutionary  war  up  to  1822,  llj 
to  12  feet  was  the  most  the  pilots  would  attempt  to  take  out.  In  1825 
the  dredging  executed  at  the  Wrecks  had  so  improved  the  channel  that 
about  13  feet  could  be  taken  out  in  good  weather  and  with  favorable 
tides. 

Beyond  the  efforts  made  to  close  the  channels  at  Gross  Tides  and  at 
Fig  Island,  and  the  dredging  done  at  the  Wrecks,  there  is  no  record  of 
any  work  paid  for  out  of  the  fund. collected  by  the  tax  on  shipping. 
The  commissioners  of  pilotage  accounted  for  the  expenditure  of  this 
money  neither  to  the  State  nor  to  the  United  States,  so  that  its  exact 
application,  as  well  as  the  effect  upon  the  channel,  is  in  doubt. 

In  1826  the  first  appropriation  for  the  improvementof  the  harbor  was 
made  4)y  the  General  Government,  and  the  amount,  $50,000,  was  ex- 
l>ended  by  the  Treasury  Department.  Its  object  was  to  "  remove  ob- 
structions in  the  Savannah  River  below  the  city  of  Savannah."  Dr. 
Wniiam  O.  Daniell  was  appointed 'United  States  Commissioner  and 
directed  to  submit  plans  for  carrying  the  act  into  execution.  The  proj- 
ect submitted,  and  which  was  approved,  contemplated  the  building  of 
closure-dams  at  Cross  Tides  and  at  Fig  Island,  aud  dredging  at  the 
Wrecks.  An  alternative  plan  was  to  construct  training-walls  abov« 
Hutchinson's  Island,  and  below  Fig  Island,  but  the  dams  were  pre- 
ferred. The  dams  were  to  be  timber  cribs,  filled  with  clay  or  other  ma- 
terial, and  were  to  be  built  up  to  2  feet  above  mean  low  water. 

A  row  of  sheet-piling  was  to  be  driven  along  one  face  of  the  dams  and 
extending  around  the  ends,  while  piles  10  by  10  inches  were  to  be  driven 
on  the  opposite  face  and  bolted  to  the  face-timbers  of  the  dam. 
The  cost  of  the  two  dams  was  estimated  at  $30,389.60. 
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The  cost  of  a  suitable  dredge  and  scows  was  estimated  at  $K. 
The  cost  of  removiDg  material  was  estimated  at  20  cents  per  cubic  y 
and  the  amount  necessary  to  be  removed  at  30,001)  cubic  yards,  maL 
the  total  cost  of  the  project  $46,389.60.  It  was  afterward  urged  t 
some  of  the  dredging  be  done  opposite  T\bee  Light,  where  it  was 
ported,  in  1827,  niat  a  hard  lump  with  only  12  feet  over  it  at  meau 
water  was  found,  but  no  work  was  done  there. 

A  satisfactory  bid  was  at  last  received  for  the  Fig  Island  Dam  t 
work  was  begun  there,  but  the  cribs  were  undermined  by  the  c 
rent  and  carried  away,  the  contractor's  material  attached  and  he  hi 
self  put  ioi  jail  for  debt,  and  the  work  at  last  suspended.    Other  b' 
were  called  for,  but  as  none  were  received  the  United  States  decided 
vary  the  plan  of  construction  and  do  the  work  by  hired  labor.    Tl 
plan  was  to  build  the  dam  of  green  oyster-shells  and  ballast  stoi 
thrown  in  riprap,  facing  the  work  with  clay,  and  bringing  the  crest 
the  dam  up  to  6  feet  above  mean  low  water.    When  the  dam  was  raisi 
to  1  foot  above  mean  low  water  it  gave  way,  and  the  scour  produced  I 
the  overpower  caused  great  settlement.    The  plan  was  then  changed  i 
bring  the  dam  up  to  only  3  feet  above  mean  low  water,  but  the  woi 
was  not  successful,  and  operations  were  at  last  suspended.     In  tl 
mean  time  the  dredge  was  completed  and  was  put  to  work  at  the  Wrecks 
in  1829,  when  the  channel  was  deepened  about  a  foot,  and  in  1830  ves- 
sels of  from  13  to  14  feet  draught  were  able  to  go  to  sea  with  favorable 
winds  and  tides.    The  records  of  the  commissioners  of  pilotage  give 
the  mean  low-water  depth  over  the  Wrecks  as  6J  feet  in  1816  and  as 
from  7  to  7^  feet  in  1830. 

Tbe  Wrecks  Channel  was  deepened  by  dredging  in  1835.  1836,  and 
1837,  under  the  direction  of  Lieutenant  Mansfield,  of  the  Corps  of  En- 
gineers. He  also  advocated  the  construction  of  a  dam  between  Hutch- 
insou's  and  Argyle  islands  at  the  Cross  Tides,  but  this  was  opposed  by 
the  State  of  South  Carolina,  and  therefore  abandoned. 

In  1839  Captain  Mackay,  of  the  Corps  of  Topographical  Engineers, 
reported  that — 

The  visible  diinination  of  tho  river  on  tbe  soutb  side  of  HatchlDSoo's  Islaud  slowlj 
and  surely  continaes,  and  tbe  constant  increase  in  tbe  quantity  of  water  in  tbe  Back 
River  goes  on  in  tbe  same  proportion.  *  *  *  It  is  evident,  if  some  measures  are  not 
taken  to  prevent  tbe  increase  of  water  passing  by  tbe  Back  River,  tbe  process  now 
going  OQ  will  finally  prevent  vessels  of  anytbing  like  a  deep  draugbt  from  coming  to 
Savannab  at  all. 

He  recommended  "a  system  of  piers  to  be  placed  so  as  to  diminish 
the  breadth  of  the  inlet  and  outlet  of  the  Back  Elver,  thereby  causing 
the  water  to  be  slightly  checked  in  its  course,  both  in  flood  aqd  ebb 
tide,  and  at  once  turn  it  in  the  desired  direction^'  His  scheme  of  im- 
provement, however,  was  not  adopted. 

In  1849  Lieutenant  Smith,  of  the  Corps  of  Topographical  Engineers, 
recommended  the  closino:  of  the  Fig  Island  Channel  and  the  construction 
of  two  jetties,  one  extending  down-stream  from  the  lower  end  of  Fig 
Islaud  and  the  other  up  stream  from  the  upper  end  of  Hutchinson's 
Island,  the  former  to  direct  the  flood  and  the  latter  the  ebb  current  into 
Frout  River.  This  project  was  neve^  carried  into  effect.  The  first  com- 
prehensive study  of  the  river  was  made  in  1853  by  a  commission  organ- 
ized under  the  War  Department  to  devise  a  project  "for  the  removal  of 
obstructions  in  the  Savannah  River  at  a  place  called  the  Wrecks,  and 
the  improvement  of  the  navigation  of  said  river.''  This  project,  which 
was  approved  by  the  Chief  of  Engineers  and  the  Secretary  War,  aimed 
at  securing  a  "channel  of  at  least  10  feet  in  depth  at  ordinary  low  water 
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uLwu)  the  entraoce  of  the  river  up  to  the  city  wharves,  aud  a  depth  of 
12  feet  as  high  up  as  the  anchorage  at  Venus  Point. 
Tbe  recommendations  contained  in  the  project  were :  I 

(1)  To  widen  and  deei>en  the  cbanuel  at  the  Wrecks  and  over  Garden  Bank  by 
dredging,  straightening  it  at  the  same  time  so  as  to  give  uniformity  of  curvature. 

(2)  To  close  the  upper  end  of  Fig  Island,  turning  the  water  south  of  the  island. 

(3)  To  construct  a  jetty  starting  from  the  foot  of  Fig  Island  and  extending  far 
enough  in  a  northeasterly  direction  to  Reflect  a  considerable  portion  of  the  flood  from 
the  Back  to  the  Front  River. 

(4)  To  build  a  deflecting  work  Just  above  King^s  Island  with  a  view  to  throw  an  in- 
creased volume  of  water  into  Front  River. 

(5)  To  dredge  the  channel  over  the  knoll  off  Cockspur  Island,  and,Mf  found  neces- 
sary, to  deepen  the  channel  north  of  King's  Island  and  at  the  foot  of  Marsh  Island, 
and  to  make  a  cut  across  the  lower  point  of  Isla  Island  and  enlarge  the  existing  cut 
across  Drakie's  Point,  or  to  make  a  cut  across  Hutchinson's  Island  from  the  Back  to 
the  Front  River,  entering  the  latter  just  above  Marsh  Island. 

The  estimated  cost  of  the  project  was  $201,427. 

Tbe  sum  asked  for  b^the  commission  was  appropriated,  and  in  1853-'54 
the  Fig  Island  Channel  was  closed.  In  1855--'56  a  number  of  obstruc- 
tions sank  daring  the  Revolutionary  war  were  removed  from  the  Wrecks, 
and  a  channel  11  feet  deep  at  mean  low  water  dredged  through  that 
8hoa].  In  1857  the  King's  Island  Jetty  w<as  built,  and  in  1859-'60  a  con- 
8id<*rable  amount  of  dredging  was  done,  especially  in  tbe  Knoll.  Noth- 
ing more  was  done  towai^s  carrying  out  the  project  of  the  commission. 
'V^en  work  was  suspended  at  the  outbreak  of  the  civil  war  vessels  of 
17.5  feet  draught  were  able  to  come  up  to  the  city  wharves  when  aided 
by  favorable  winds  and  tides.  During  tbe  civil  war  a  number  of  ves- 
sels, piles,  iron-shod  snags,  torpedoes,  logs,  and  timber  cribs  loaded  with 
brick  and  stone  were  sunk  at  various  point's  along  the  river.  In  1861 
two  large  ships  aud  one  smaller  vessel  were  sunk  near  Fort  Pulaski. 
Later  on  cribs  built  of  yellow  pine  and  loaded  with  paving  stone,  brick, 
and  live  oak  were  sunk  at  the  head  of  Elba  Island.  Contiguous  to  and 
just  below  these  cribs  sixty  vessels  were  sunk  in  the  channel.  This 
point  has  since  been  known  as  the  '^  Obstructions."  The  south  channel 
was  closed  at  its  upper  end  in  the  same  manner,  and  nine  cribs  were  sunk 
in  an  irregular  line  between  Fort  Lee  and  Battery  Tatnall.  Two  other 
cribs  were  sunk  a  short  distance  above  and  used  as  a  mooring  for  the 
ram  Oiorgiay  which  vessel,  armored  with  500  tons  of  railroad  iron,  was 
scuttled  and  sunk  on  the  night  of  the  evacuation  of  Savannah.  Wrecks 
were  sunk  near  Fig  Island.  Tbe  ram  Ogeechee  was  sunk  opposite  the 
City  Exchange  and  another  vessel  was  sunk  a  short  distance  above  that 
point.  The  obstructions  thus  placed  in  the  river  caused  great  shoaling, 
reducing  the  high-water  depth  from  17J  feet  to  13J  feet.  After  tbe  cap- 
ture of  Savannah  in  1865,  three  cribs  and  one  vessel  were  removed  from 
the  Obstructions  by  the  Quartermaster's  Department  at  a  cost  of  $30,000, 
and  a  smaller  opening  was  made  in  the  south  channel  by  the  United 
States  Navy. 

In  1866  the  work  of  removing  the  wrecks,  cribs,  and  other  obstructions 
in  the  river  was  begun  by  Mr.  Henry  S.  Welles,  under  contracts  with  the 
United  States  Treasury  Department  of  tbe  dates  of  May  1  and  July  5, 
1866.  Under  these  contracts  which  were  annulled  on  January  18, 1870, 
there  were  removed  twenty  vessels,  forty  cribs,  and  one  hundred  and 
fifty  piles,  and  a  number  of  iron  shod  snags  and  torpedoes.  By  an  act  of 
Congress  approved  February  27, 1874,  Mr.  Welles  was  paid  the  sum  of 
♦193,132.96  for  the  work  executed.  Tbe  navigation  of  tbe  river  being 
seriously  obstructed  by  tbe  shoals,  the  city  of  Savannah  assumed  charge 
of  its  improvement  in  1867  and  dredged  a  channel  18  feet  deep  at  mean 
high  water  through  the  Wrecks  and  began  a  channel  at  the  Obstructio\i«. 
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Id  1868  dredging  was  done  at  Marsh  Island  and  at  a  projecting  pv 
the  Georgia  shore  opposite  King's  Island.    In  1869  dredging  was  a 
done  at  the  Wrecks  and  the  channel  north  of  the  Oyster  Beds,  at  that 
9i  feet  deep  at  mean  low  water,  was  deepened.    In  1870  the  Wi 
Channel  was  deep  enough  to  lidmit  a  draught  of  17 J  feet,  but  thee 
nel  was  very  crooked  and  continued  to  shoal.    The  Garden  Bank  S 
was  dredged  three  times  and  the  channel  there  was  widened  from  U 
150  feet,  but  this  improvement  was  not  permanent^    The  shoal  oppc 
the  foot  of  West  Broad  street  was  also  dredged  in  the  same  year. 
1871  an  opening  was  dredged  north  of  Marsh  Island ;  45  xeet  was  cq 
of  the  point  below  Pipemaker's  Creek,  and  the  channel  widened  fron 
to  60  feet. 

The  channel  at  the  Wrecks  was  also  reopened.    The  total  nun 
of  cubic  yards  dredged  by  the  city  from  March,  1867,  up  to  May,  li 
was  280,000  and  the  amount  expended  for  dredge-boats,  scows,  ste 
tugs,  labor,  and  superintendence  from  the  close  of  the  war  up  to  L' 
when  the  United  States  Engineer  Department  resumed  charge  of 
improvement,  was  about  $157,000,  not  including  interest  on  theorigii 
outlay.    Prom  1865  to  1875  there  were  removed  from  the  river.  (mo6 
by  Welles)  sixty  timber  cribs,  twenty-six  wrecks  of  vessels,  two  hund. 
piles,  and  a  number  of  logs,  torpedoes,  etc.    One  torpedo  in  good  c 
dition  was  removed  from  the  channel  as  late  as  1886.    In  1872  the  Uni 
States  Engineer  Department  resumed  charge  of  the  improvement  of  i 
river  and  harbor  and  the  appropriations  for  that  year  and  for  187^ 
amounting  to  $100,000 — were  expended  in  removing  from  the  chan, 
six  vessels,  sixteen  cribs,  and  one  sunken  lighter  and  in  dredging  166,^ 
cubic  yards  of  material  from  various  points  between  the  city  and  t 
mouth  of  the  river. 

In  1873  a  project  for  the  establishment  of  a  channel  from  Tybee  Eos 
to  the  city  of  Savannah,  practicable  at  high  tide  for  vessels  drawing 
feet  of  water,  was  submitted  by  General  Gillmore,  of  the  Corps  of  1 
gineers.  The  essential  features  of  this  project,  which  was  approved 
the  Department,  were  as  follows : 

(1)  To  construct  a  dam  or  a  deflecting  jettyi  preferably  the  former,  at  the  Cr 
Tides. 

(2)  To  widen  the  water-way  opposite  the  city  front  to  575  feet. 

(3)  To  deepen  the  channel  by  dredging  at  yarious  points  between  the  city  a 
Tybee  Koads. 

The  cost  of  this  improvement  was  estimated  at  $481,320,  not  incli 
ing  the  cost  of  jetties  and  bulkheads,  which  might  be  found  necessa 
at  Fig  Island  and  other  points  along  the  river.  It  was  believed  by  t 
author  of  the  project,  that  <'if  the  construction  of  jetties  should  pi 
cede  dredging,  a  large  portion  of  the  material  would  doubtless  be  i 
moved  by  the  increasing  scouring  effect  of  the  ebb  current — probal 
enough  to  cover  the  cost  of  the  jetties." 

A  Board  of  Engineers,  to  whom  this  project  was  referred,  reco 
mended  its  adoption,  and  advised  the  removal  of  the  old  King's  Isla 
Jetty,  and  suggested  that  it  might  be  found  necessary  to  construct 
jetty  extending  eastward  from  the  lower  end  of  Fig  Island.  In  t 
fiscal  3'ear  ending  June  30,  1875,  work  under  this  project  was  begi 
It  consisted  in  digging  at  the  Garden  Bank,  Wrecksf  tipper  Flats,  a 
Tybee  Knoll,  and  in  the  removal  of  two  cribs  from  the  South  Chan 
and  one  wreck  (sunk  during  the  Revolutionary  war)  from  near  theG 
Railroad  wharves.    Some  work  was  also  done  at  the  Obstructions. 

In  the  next  fiscal  year  it  was  decided  to  abandon  the  tortuous  ch( 
nel  at  the  Wrecks,  and  to  open  a  new  and  straight  channel  along  f 
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i«ii  shore  of  the  river.  The  river  was  also  widened  and  deepened 
^een  King's  and  Hutchinson's  islands,  and  dredging  was  done  at 
Iteioas  points  between  Cross  Tides  and  the  sea.  In  February,  1876, 
^to  closing  dam  at  Gross  Tides  was  begun.  This  structure  was  to  con- 
i^  of  two  rows  of  piling  braced  together,  the  openings  between  the  front 
BOW  being  closed  by  sluing  shutters,  capable  of  being  adjusted  so  as  to 
V^alate  the  flow  of  water  into  Gross  Tides.  The  piling  was  to  ex- 
lentl  eutirely  across  the  stream,  but  an  opening  was  to  be  left  in  the 
middle  deep  enough  to  allow  the  passage  of  small  boats. 

The  State  of  South  Garolina  objected  to  the  construction  of  this  dam, 
and  ou  May  13, 1876,  work  was  suspended  in  compliance  with  a  tern- 
;porary  iifjunction  granted  by  the  Supreme  Gourt  of  the  United  States. 
This  injunction  was  removed,  and  work  was  resumed  in  March  of  the 
Bext  year.    In  April  a  freshet  carried  away  186  feet  of  the  outer  end  of 
the  dam.    The  structure  was  so  much  injured  that  it  was  deemed  best 
to  suspend  operations  in  order  to  consider  the  question  of  a  modification 
of  the  original  design  of  the  dam.    The  engineer  in  charge,  moreover, 
considered  it  inexpedient  to  resume  work  upon  the  dam  until  the  water- 
way below  should  have  been  enlarged,  so  as  to  aflord  a  free  passage  for 
the  increased  volume  of  water  diverted  into  Front  River  by  the  dam. 

In  1878,  beyond  dredging  at  the  Oyster  Beds  and  on  the  Knoll,  the 
only  work  done  was  the  removal  of  ten  piles  obstructing  navigation  at 
the  Cross  Tides. 

Daring  the  next  fiscal  year  dredging  was  done  between  Gross  Tides 

and  the  Gulf  Railroad  Wharf  in  order  to  facilitate  the  entrance  of  the 

flood  tide,  and  a  new  dam  was  begun  at  the  Gross  Tides.    This  dam  was 

built  273  feet  above  the  abandoned  pile  structure,  and  was  composed  of 

•a  compact  mattress  of  brush  and  cane  overlaid  with  riprap  stone. 

About  two-thirds  of  the  foundation  course  was  laid  during  the  year. 
The  appropriations  from  the  beginning  of  the  work  in  1874  having  been 
small,  the  urgent  demands  of  commerce  had  required  the  expenditure  of 
the  greater  part  of  the  funds  for  dredging.    In  1879  an  enlarged  i)roject 
of  improvement  was  submitted  by  General  Gillmore,  retaining  the  fea- 
tures of  the  project  of  1873,  but  recommending  the  definite  adoption  of 
the  north  instead  of  the  south  channel,  which  involved  the  construction 
of  a  submerged  dam  across  the  South  Ghannel,  and  the  closing  of  all 
lateral  channels  from  the  head  of  Elba  Island  to  Fort  Pulaski.    It  also 
provided  for  shore  protection  at  various  points  along  the  river  where 
needed,  as  well  as  for  dredging,  a  feature  which  was  essentially  em- 
braced in  the  previous  project.    The  eventual  necessity  of  a  jetty  ex- 
tending down-stream  from  Fig  Island,  and  the  contraction  of  the  chan- 
nel from  Elba  to  Gockspur  islands  was  recognized,  but  no  estimates 
were  given  for  this  work. 

In  1880  the  foundation  of  the  Gross  Tides  Dam  was  completed,  and  its 
erest  brought  up  with  riprap  stone  to  about  4  feet  below  mean  low  water. 
Part  of  the  foundation  course  of  the  South  Ghannel  Dam  was  also  laid 
in  that  year.  It  was  built  of  log  and  brush  mattresses,  loaded  with  rip- 
rap stone.  Dredging  was  done  between  the  city  and  Gross  Tides,  and 
at  the  Garden  Bank,  Wi^cks,  and  Obstructions,  and  a  cut  about  35  feet 
wide  was  made  in  the  King's  Island  Jetty. 

loathe  next  fiscal  year  the  Gross  Tides  Dam  was  completed.  In  many 
places  its  crest  rose  to  mean  low  water,  but  near  the  Argyle  Island  end 
for  a  length  of  about  100  feet  there  was  from  6  feet  to  8  feet  at  low  water 
over  the  dam.  The  changes  produced  in  the  liver-bed  by  this  dam  were 
very  marked.  In  1874,  ou  a  line  GO  feet  below  the  dam,  the  average 
depth  at  mean  low  water  was  8  feet,  the  maximum  depth  being  16  feftkti* 
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In  1881,  the  average  depth  on  this  line  was  15  feet,  with  maximom  a 
of  38.5  feet. 

In  the  same  year  the  shore  of  Argyle  Island  adjacent  to  the  ^ 
Tides  Bam  was  protected  against  erosion,  and  the  gap  in  the  K 
Island  Jetty  was  enlarged  to  70  feet. 

Fig  Island  Point  and  Screven's  Point  were  cut  off.  The  bo, 
course  of  the  South  Channel  Dam,  1,460  feet  in  length,  was  complc 
and  394  feet  of  the  second  course  was  laid.  Over  a  quarter  of  a  mil 
cubic  yards  were  dredged  at  various  points  between  Cross  Tides 
the  Knoll. 

In  1882  another  modification  of  the  original  project  of  improven 
was  submitted.  It  retained  all  of  the  principal  features  of  th«  two 
ceding  projects,  but  provided  in  addition  for  a  number  of  works  desi^ 
to  render  the  further  improvement  of  the  channel  permanent. 

The  details  of  this  project  were : 

(1)  To  raise  the  Cross  Tides  Dam  to  mealn  high  water. 

(2)  To  regulate  the  width  of  the  river  along  the  city  front  by  enlarging  the  w 
way  at  certain  points  and  by  coptracting  it  by  wing-dams  at  Garden  Bank,  w 
the  widths  are  excessive. 

(3)  To  construct  a  training  wall  extending  from  the  lower  end  of  Fig  Island) 
ward  about  1  mile,  its  crest  to  be  about  3  feet  above  mean  low  water. 

(4)  To  close  the  channels  between  Barnwell  islands,  to  raise  the  South  Channel  I 
and  to  contract  the  river  by  wing-dams  at  various  points  between  the  head  of  ] 
Island  and  Fort  Pulaski. 

Shore  protection  wa«  alone  provided  for  at  various  points  along 
river,  as  well  as  dredging  upon  aU  the  shoals  between  the  city  and 
sea. 

The  cost  of  this  project  was  estimated  at  $730,000,  making  the  tc 
cost  of  improvement  $1,212,000. 

In  the  same  year  the  Gross  Tides  Dam  was  raised  to  3  feet  ab 
mean  low  water  by  brush  mattresses  and  riprap  stone,  and  the  at 
cent  shore  was  revetted  by  log  mattresses  to  protect  it  from  sec 
Two  wing-dams  were  built  at  Garden  Hank,  reducing  the  width  of  t 
water-way  from  about  1.000  feet  to  600  feet.    A  training- wall  with 
crest  3  feet  above  mean  low  water,  was  built  from  the  lower  end  of  I 
Island  5,000  feet  eastward ;  closing-dams  were  built  at  Philbrick's  Ci 
Big  Gap,  and  Dutch  Gap.    All  of  these  dams  were  built  of  log  and  brn 
mattresses,  loaded  with  riprap  stone.    Over  100,000  cubic  yards  wt 
dredged  during  the  year  between  Cross  Tides  and  Tybee  Knoll. 

In  the  following  year  it  was  found  that  the  Cross  Tides  Dam  hadsi 
tied  badly,  its  crest  being  in  places  from  4  to  6  feet  below  mean  1( 
water.    About  700  cubic  yards  of  stone  were  distributed  over  the  wc 
during  the  year.    A  third  wing-dam  was  built  at  Garden  Bank, 
wing-dam  was  built  just  above  the  Fig  Island  training-wall,  and  t 
latter  was  extended  1,000  feet.    The  width  of  the  bottom  course  of  t 
original  work  varied  from  20  to  40  feet,  but  as  this  had  settled  badly 
places — especially  at  the  Old  Ship-channel  Crossing — the  width  of  t 
foundation  course  of  the  extension  was  made  from  55  to  70  feet.    Soi 
stone  was  placed  on  the  crest  of  the  work  to  bring  it  to  a  uniform  heigl 
and  eleven  spurs  were  built  on  the  channel  side,  making  the  width  of  t 
water-way  between  the  end  of  the  spur  heads  and  mean  low  water 
the  opposite  shore  vary  from  680  feet  at  the  upper  end  to  740  feet  at  1 
lower  end. 

The  Baruwells  Island  closing  dams  were  constructed.  A  dam  ^ 
built  at  the  Obstructions,  reducing  the  width  of  the  channel  to  1,000  fe 
and  four  dams  were  built  at  the  Up^er  Flats,  reducing  the  low-wa 
width  of  the  channel  at  that  point  to  from  1,050  feet  to  1,100  feet. 
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16  dams  at  Philbrick's  Gut  and  at  Big  Gap  had  settled  several  feet 

ome  points,  and  some  stone  was  placed  on  these  to  bring  their  crest» 

to  a  nniform  height. 

Daring  the  fiscal  year  ending  1884  wing  dams  for  the  improvemeut  of 
the  Lower  Flats  Crossing  weie  partly  built.  Some  stone  was  put  on  the 
dam^t  Philbrick's  Cut  and  dredging  was  done  between  the  city  and 
the  Lower  Flats. 

In  1885  the  Cross- Tides  Dam,  which  had  settled  badly,  was  raised  to 
mean  high  water  by  building  above  or  on  the  up-stream  side  of  its  crest, 
the  original  crest  being  too  narrow  to  be  built  upon.  A  wide  aprou 
mattress  was  sunk  against  its  downstream  lace  to  protect  it  agaiusc 
undermining.  The  log  mattresses  which  were  used  settled  some,  and 
the  gaps  were  filled  with  brush  fascines  ^nd  stone.  About  two-thirds  of 
the  Fig  Island  training-wall  was  brought  up  to  5  feet  above  mean  low 
water  by  brush  fascines  loaded  with  riprap  stone.  Two  wing-dams  were 
bailt  at  the  lower  end  of  the  Upper  Flats  Crossing,  aud  the  dams  at  the 
Lower  Flats,  the  foundations  of  which  were  laid  in  1883-'84,  were  com- 
pleted. Two  wing-dams  were  bn^t  at  the  Long  Inland  Crossing,  reduc- 
ing the  width  of  the  river  from  3,100  feel  to  1,300  feet.  The  Oyster 
Bed  Dam  was  begun,  and  dredging  was  done  at  various  points  between 
the  city  and  Fort  Pulaski. 

In  the  fiscal  year  ending  June  30,  1886,  the  Cross-Tides  Dam,  which 
had  settled  in  some  places,  wa«  again  brought  up  to  mean  high  water. 
The  crest  of  the  Fig  Island  training- wall  was  brought  up  to  5  feet  above 
mean  low  water  throughout.  Some  gaps  in  the  dams  at  the  Upper  Flats 
were  filled  with  brush  fascines  and  stone.  The  dams  at  the  Long  Island 
Crossing,  which  had  settled  in  a  few  places,  were  brought  to  an  even  crest 
with  brush  fascines  and  stone. 

* 

The  crest  of  the  Oyster  Bed  Dam  was  brought  to  about  mean  low 
water.  The  gaps  in  the  Philbrick's  Cut  and  Big  Gap  dams  were  filled 
with  brush  fascines  and  stone. 

Dredging  was  done  between  the  city  and  the  lower  fl^ts.  During  the 
next  fiscal  year  the  Fig  Island  jetty  was  raised  to  mean  high  water  and 
exten'ded  750  feet.  A  small  gap  in  Dam  No.  25  was  filled* with  brush 
&8cines  and  stone ;  the  dams  at  the  lower  fiats  and  at  the  Long  Island 
crossing,  which  were  injured  by  the  cyclone  of  1885,  were  repaired ;  twa 
wing-dams  were  built  at  the  lower  end  of  the  Long  Island  crossing,  re- 
dacing  the  width  of  the  river  to  1,350  feet,  and  the  closing  dams  at 
Philbrick's  Cut  and  Big  Gap  were  brought  up  to  mean  high  water. 

All  of  the  dams  upon  the  river  are  built  of  log  mattresses  of  an  aver- 
age thickness  of  15  inches.  The  mats  are  covered  with  from  4  to  ^ 
inches  of  brush,  and  loaded  with  from  5  to  9  inches  of  stone,  the  top 
coarse  receiving  about  13  inches.  In  profile  the  shore  ends  of  the  dams 
are  at  high-water  level,  or  at  the  height  of  the  adjacent  shore.  The 
crest  then  slopes  down  to  about  5  feet  above  mean  low  water,  which 
height  is  maintained  to  within  about  200  feet  of  the  outer  end  of  the 
dam :  the  crest  then  falls  gradually  to  the  outer  end,  where  a  toe  or 
a  wider  lower  mat  is  placed.  Bepairs,  when  needed,  have  in  general 
been  made  by  filling  the  holes  with  brush  fascines  loaded  with  riprap 
Btone. 
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TABLES  OF  WOHK  DONE. 


Training-walU  and  dam§. 


Year  ending  June  30* 


1879 

1880 

1881 

1888 

1883 

1884 

1885 

1880 / 

1887 

Total 

1888 

Aggregate 


Stone. 


(hUfie  yards. 

1,030.00 

2,048.00 

^      508.00 

^    0,047.76 

21,096.00 

6,642.72 
21.202.94 

4,526.35 
17,241.76 


83.242.61 
429.28 


83,67L74 


Logandbroah 
mattreeaea. 


Square  yardtt. 


534.00 
1,623.00 
68,64&80 
73,669.70 
29.359.66 
106,095.80 
12,042.82 
40,960.45 

831,750.97 


331,750.79 


BraahCaa 

andbrf 

mattrea 


OtMeya 


r 

l,2i 


•.V 


5,6L 

4.M 

89,00 


61,74 
81 


62,56. 


Dredging  (ouhio  yards). 


Tear  ending  Jane  80— 


1874. 

1875 

1876. 

1877. 

1878. 

1879. 

1880. 

1881 

1882. 

1883. 

1884 

1885 

1886., 

1887. 


Between 

Crosa 

Tideaand 

Central 

Bailroad 

Wliart 


Between 

King's  and 

Hntchin' 

Bon'a 

laland. 


Upper 
ricemilL 


Garden 
bank. 


Cati!h>m 

Fig  Island 

Point. 


Sorertn 
Point 


8;  280 
26,047 


61,049 
10,371 


27,131 
27,741 


84,849 


1,913 
3,908 


24,712 


11,383 

18,813 

18,364 

23,191 

2,239 

6,547 

4,954 

24,833.5 


118,229 
5,926 


Total 


64,872 


68,176 


30,533 


180.744.5 


124,154 


60 
23.506 


88,108 


Year  ending  Jnne  80— 


1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
18S4 
1885 
1886 
1887 


ToUl. 


Channel 

at  the 

wrecka. 


2,430 

27,103 

190.921 

114,922 

67,266 


114.716 
12,019 
37,153 
77,183 
8,448 
89,766 
20,531 
41,843 


764,805 


Obstmo* 
tions. 


15,168 
13,276 


20,084 
*8,'i84 


60,662 


TTpper 
flats. 


67,219 

19.634 

3,984 


8,964 


82.000 
21,368 
1,687 
4,41&6 


144»864.6 


Lqwer 
flats. 


2,366 


3,966 


34,926 
8,167 


49.424 


Oyster 
bed. 


12,803 
10,888 


14,408 
20,140 


27,526 


65.164 


Tybee 
Knoll. 


65,849 

99,989 

18,349 

6,895 

17,471 


26,192 
88,047 


26,266 


863,078 


Total 

in 
3rear. 


117,870 

207.771 

231,906 

166,666 

95,624 

87,131 

169,681 

268, 230 

114,629 

129,458 

79.616 

98^114 

38,473 

121.003 


1.867,635 


J^* 
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▲NKT7AL  APPROPRIATIONS. 


^f  u^j,  on  shipping  entering 
^    *"— ^annah  Harbor,  1787  to 
5,  unknown,  estimated 
$100,000.00 

IBif  the  United  States : 

May  18,  1826 50,000.00 

liarch3,1829 24,490.00 

July  3,  1832 25,000.00 

March  2,  1833 8.473.68 

June  28,  1834 30,000.00 

March  3,  1835 20,000.00 

Julv7,  1838 15,000.00 

AngustSO,  1852 40,000.00 

March  3, 1855 161,000.00 

Total,  1826  to  1855 . .  375, 963. 68 

By  the   City  of  Savannah, 

1867  to  1871 157,000.00 


By  the  United  States: 

Jane  10,  lb72 $50,000.00 

March,  31873 50,000.00 

Febmarr  27,   1874   (ex- 

pendea  under  Treasury 

Department) 193, 132. 96 

Total,  1872  to  1874.  293,132.96 

By  the  United  States : 

June  23,  1874 60,000.00 

March  3,  1875 70,000.00 

August  14, 1876 62,000.00 

June  18,1878 70,000.00 

March  1,  1879 100,000.00 

June  14,  1880 66,000.00 

March  3, 1881 65,000.00 

August  2,  1882 200,000.00 

July5,  1884 200,000.00 

August  5, 1886 150,000.00 

Total,  1874  to  1886. .  1, 032, 000. 00 


In  DO  instance  sinoe  the  beginning  of  the  present  project  of  improve* 
ment  has  the  apprbpriation  equaled  the  estimate  of  the  engineer  in 
diarge,  and  the  cost  of  work  has  been,  in  consequence,  increased  in  some 
instances  %s  much  as  100  per  cent.  The  progress  of  the  work  has  been 
mach  retarded,  thus  seriously  obstructing  the  commercial  growth  of  the 
port. 

SUPERINTENDENCE. 

The  work  done  by  the  State  of  Georgia  from  1787  to  1826  was  under 
the  direction  of  the  commissioners  of  pilotage. 

From  1826  to  1829  the  work  of  improvement  was  done  by  the  Treasury 
Department  under  the  supervisipn  of  Dr.  William  0.  Daniell. 

By  an  act  of  1829  the  work  was  transferred  to  the  War  Department, 
and  was  in  charge  of  Lieutenant  Mansfield,  of  the  Corps  of  Engineers,  in 
1835-^36-'37.  Captain  Mackey,  of  the  Corps  of  Topographical  Engineers, 
was  in  charge  in  1839.  In  1849  Lieutenant  Smith,  of  the  Corps  of  Topo- 
graphical Engineers,  submitted  a  plan  for  the  improvement  of  the  river. 

From  1852  to  1860  the  work  was  in  charge  of  Captain  Oilmer,  of  the 
Corps  of  Engineers.  The  removal  of  wrecks  from  1865  to  1872  was  done 
under  the  direction  of  the  Treasury  Department,  and  the  dredging  from 
1867  to  1871  under  the  direction  of  the  city  of  Savannah. 

In  1872  the  United  States  Engineer  Department  resumed  control  of 
the  work.  General  Oillmore,  of  the  Corps  of  Engineers,  in  charge.  At 
his  death  on  April  7,  1887,  (General  Abbot,  of  the  Corps  of  Engineers, 
assamed  charge  until  April  24, 1888,  when  he  was  relieved  by  Lieut.  O. 
If.  Cartor,  of  tiie  Corps  of  Engineers,  who  is  still  in  charge. 
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COTTON  STATISTICS  OF  THE  PORT  OF  SAVANNAH,  GA.,  FOR  TH8  COMMU. 

ENDING  AUGUST  31,  1887. 

[By  £.  F.  Bryan,  Saperintendent  Saraniuih  Cotton  Exchange.] 

EeoeiptB  from  all  sources. 


Upland.... 
mlaland. 


Quantity. 


BaUt. 

781.060 
27.365 


Weight. 


372,765.180 
10,316,005 


1," 


BxporU  from  Savan^h, 


Coaatwlae « 

Great  Britain , 

France 

Other  continental  ports 

Total 


BaUt. 

280,828 

223,391 

18,648 

243.060 


775,827 


Seal 


Bd 


BeeeiptB  from  all  sources. 


Upland — 
Qoa.  Island. 


Qoaatity. 


Bales. 
775,«27 
27,830 


Weight. 


Pounds. 
370, 263, 436 
10, 588, 008 


Tafai 


♦84.11 
2.01 


With  the  exception  of  20,170  hales  of  cotton  iiiclnded  iu  coastwise  exports,  wu 
is  transit  to  Charleston  hy  rail,  this  port  is  solely  dependent  npon  her  waters' 
facilities  for  transporting  the  remainder  of  the  above  exports. 

The  namber  of  steamsnips  carrying  cotton  to  foreign  ports  from  Savannah  dm 
the  cotton  season  of  1877-^78  amounted  to  11 ;  1879-'d0,  increased  to  39;  1883-*83, 
creased  to  42;  1884-'85,  increased  to  63 ;  1886-^87,  increased  to  81. 

Taking  the  freight-rates  to  Liverpool  as  a  basis,  the  prevailing  rates  for  cottoo 
steam- vessel  during  the  season  of  1877-78  was  |  to  f^.  per  pound ;  1887-'88|  wai 
to  J^d.  per  pound. 

The  marked  increase  in  the  number  of  vessels  is  principally  due  to  the  o£fering 
the  port  in  freights,  but  the  lowering  of  the  fr«lght-rate  is  almost  entirely  due  to 
facilities  afforded  vessels  of  larger  capacity,  by  virtue  of  deeper  water  in  our  ri^ 
for  reaching  our  wharves  and  cotton-presses  as  well  as  the  railways  terminatinj 
this  point.    Ten  to  Mteen  years  ago  a  large  number  of  heavy  draught  vessels,  bU 
and  sail,  conld  only  load  part  cargo  at  our  presses  and  wharves,  taking  in  and  c< 
pleting  cargo  some  8  or  10  miles  below  the  city  at  deep  water ;  that  portion  of  ca 
taken  at  deep  water  was  conveyed  to  the  vessels  on  lighters  propelled  by  tug- bos 
this  involved  much  expense  to  the  vessel,  which  was  necessarily  added  to  the  freii 
rate,  the  last  analysis  being  smaller  net  returns  to  the  producer.    To-dav,  with  v 
improvements  have  been  made  by  the  Government  in  tne  river  and  harbor,  it  is 
exception  when  a  vessel  does  not  take  in  her  entire  cafgo  at  the  city  wharves 
presses. 

The  improvements  have  thus  far  been  of  material  benefit  to  this  port.  With  grf 
facilities  for  larger  vessels  will  come  lower  rates  of  ocean  freights.  This  m 
greater  net  returns  to  producers,  and  does  not  apply  to  cotton  alone,  but  to  ever 
Bole  for  export,  whether  from  the  soil,  the  factory,  or  the  furnace. 
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Hvni9  and  ol§aranee$  ofvesBeU  and  commeree  at  Savannah,  Oa,,  from  January  1, 1673, 

to  Dteember  31,  1887. 


ABBIYSD. 


Fowii^  ports* 

^ 

OoMtwlae. 

TotaL 

> 

i 

-• 

American  tomoIb. 

Foreign  restelB. 

Ka 

TdlML 

Crtw. 

Ko. 

TtanSi 

Crew. 

No. 

Tona. 

Crew. 

Na 

Tons. 

Crew. 

t 

o 

1*  «  •  • 

468 

381,fi85 

11,034 

84 

1M40 

883 

213 

110^816 

2,999 

710 

617,051 

16,816 

FmL 

17.60 

I 

418 

854,700 

10,048    66 

41,030 

847 

284 

182,517 

4,232 

768 

578,247 

15,127 

17.60 

i  ... 

370 

810,877 

10. 102     67 

89,808 

781 

222 

145.748 

3.290 

659 

495.023 

14,173 

17.60 

•  ... 

855 

320.015 

10,348     58 

40,832 

987 

260 

109,649 

3.865 

6'» 

530,496 

15,800 

17.75 

-  ■  *  • 

xts 

870.886 

10.867     54 

40,948 

951 

287 

168,247 

3,950 

674 

689,0^1 

15,768 

18.25 

r  •    •  w  ■ 

3!fil 

383, 535!     10, 688 

61 

45,208 

1,576 

326 

235,787 

5,814     709 

666,527 

18,078 

18.50 

►  .  ... 

319 

411.704       8,235 

30 

21,904 

439 

279 

108,040 

3,960 

628 

631,828 

12,634 

17.75 

*>   •  w  • 

838 

446,881 

9.906 

14 

7,724 

170 

244 

172,224 

8.538 

606 

626,829 

13,609 

ia33 

*  •  ■ 

S83 

508,428 

11,060 

21 

10,729 

237 

254 

151,463 

8.474 

658 

670,614 

14,780 

19.00 

*«  «  •  . 

391 

£44.488 

12,605 

11 

4,865 

106 

204 

115,061 

2,718 

606 

666,374 

16,429 

19.00 

'•   «  •  • 

380 

468.296 

10,660 

10 

4.116 

90 

160 

87,025 

1,965 

550 

560,866 

12,714 

1&25 

^a.  «  •   • 

388 

488,917 

13,735 

14 

5,632 

116 

287 

174.676 

3.984 

689 

663,225 

17,835 

19.00 

•-    •    •    - 

305 

483,610     14,682 

12 

5,058 

125 

251 

Wa,  321 

8.416 

658 

661,989 

18,163 

20.75 

!•  •  •  > 

883 

508,073  1  14,634 

10 

5,052 

185 

288 

177,229 

8,719 

671 

686,254 

18,438 

20.00 

*  w  V  • 

430 

543,235     15,127 

8 

2,726 

^ 

60 

231 

130.136 

2,800 

651 

696,096 

17,987 

20.40 

CLBASED. 


I 


466 
480 
319 
410 
400 
378 
365 
810 
308 
350 
856 


414 

878 


388^050 

407,295 

234.831 

361,999  I 

439.370  I 

418,958 

442.734 

434,864 

608,428 

606.218 

415,720 

468^802 

602,773 

473,185 

480,030 


13.749 

65 

30.102 

688 

224 

129, 164 

3,194 

756 

12.748 

71 

40.897 

822 

229 

145, 03« 

3,437 

780 

9.376 

72 

39,311 

804 

185 

128,086 

2,924 

686 

11,3^2 

80 

49.483 

1,163 

186 

119,699 

2.827 

675 

12,C81 

65 

44,829 

1,066 

161 

103,842 

2,5g 

6  6 

10, 475 

64 

40,128 

1,255 

260 

183,757 

5, 375 

702 

8.834 

36 

24.891 

487 

223 

156.470 

3,129 

624 

10,108 

26 

12,636 

271 

242 

168,255 

3,446 

678 

11,458 

22 

13,052 

253 

261 

180, 579 

3, 746 

658 

11,917 

83 

9,165 

206 

208 

135, 375 

3,023 

582 

9.780 

10 

4,115 

90 

165 

87,400 

2,015 

630 

13,363 

15 

5.634 

131 

888 

194,076 

4.315 

663 

14,672 

20 

8^722 

148 

228 

154,858 

3,344 

662 

18,912 

8 

839 

24 

262 

194,703 

8,9/0 

843 

14,167 

4 

678 

29 

269 

202,656 

4,186 

653 

557,816 
502,730 
458,228 
S31.1S1 
587,641 
642,843 
024,086 
615.655 
702,053 
650,743 
507,235 
698,511 
666,853 
668.867 
601,864 


17,632 
17,007 
13,104 
15,212 
15,736 
17.105 
12.460 
13,8j5 
15,450 
15,145 
11.885 
17,8U8 
18,104 
17.906 
18.353 


17.60 
17.50 
17.50 
17.75 
18.25 
18. 5U 
17.75 
18.33 
10.00 
19.00 
ia25 
19.0(1 
20.17 
2U.  bO 
20.  OU 


COfMMTCCm 


Talne  of  ex- 
ports.* 


828,890, 
50,500, 
46.004, 
41,236^ 
33,568, 
41,783, 
41.888. 
48,887, 


27^  00 
845.84 
286.60 
681.00 
981.00 
477.71 
070L89 
961.36 


Value  of 
Imports.* 


8880,644.00 
788,280.00 
611,81&00 
511,52&00 
664.937.00 
505,696.00 
878.782.00 
660.974.00 


Duties 
collected. 


8100.  OIL  77 
110,492.74 
61,626.44 
58,163.36 
34,959.93 
28,364.35 
27, 77a  73 
78^45&41 


Years. 


1881 
1882 
1883 
1884 
1885 
1886 
1887 


Value  of  eX' 
portM. 


$47,488,117.00  $952,512.00 

48.  340  033. 00  657, 255. 00 

60.  800. 937.  00  567, 182. 00 

50.064,184.00  696,434.00 

42,253.397.00  513,286.00 

64,724,275.44  655,433.00 
68,301.909.00.  181,111.00 


Value   of 
imports. 


Duties 
collected. 


1366, 550.  ri 
61, 14a  70 
C5, 245. 34 
48, 147. 28 
45. 162.  40 
35,4S5.5:i 
48, 837. 12 


*  Value  of  exports  inclode  fioreign  and  coastwise.    Imports  only  foreign. 


KNa88 66 


John  F.  Wheatok, 

ColUaUir, 


m 
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Na. 

DiPROVEMENT  OF  SAVANNAH  RIVER  BETWEEN  THE  CITIES  OF  8AV 

NAH  AND  AUGUSTA,  GEORGIA 

The  SavaDoah  Hirer  is  formed  by  the  janction  of  the  Tngaloo  & 
Eeowee,  and  flows  in  a  southeast^ly  direction  to  the  sea.  Its  chani 
length  from  this  janction  to  its  mouth  is  about  450  miles,  while  thed 
tance  in  a  direct  line  is  only  250  miles.  It  drains,  with  its  tributarii 
an  area  of  about  8,200  square  miles.  The  country  bordering  the  up[ 
part  of  the  river  is  hilly  and  generally  cultivated  up  to  the  river  bank 
that  borderiug  the  lower  part  is  low  and  swampy,  the  banks  on  eith* 
side  for  miles  being  overflowed  during  every  freshet  season.  Freshet 
caused  by  the  melting  of  snow  in  the  mountains  and  by  heavy  rainfal 
lower  down,  are  of  frequent  occurrence.  At  Augusta,  during  the  H^ 
rison  freshet  in  1840,  the  water-gauge  registered  37.3  feet,  and  freshe 
of  from  20  to  25  feet  above  low  water  are  not  uncommon. 

The  distance  between  the  cities  of  Augusta  and  Savannah  is  aboot 
100  miles  in  a  straight  line  and  273  miles  by  river. 

Operations  for  improving  the  river  have  been  carried  on  in  accor^ 
ance  with  a  project  of  improvement  submitted  to  the  Chief  of  Enginee 
by  General  Gillmore,  the  officer  then  in  charge,  dated  December  2:^, 
1880,  and  printed  as  Appendix  J  6,  Annual  Report  of  the  Ohief  of  En- 
gineers for  1881.    A  revision  of  this  project  is  printed  as  Appendix  N 
7,  Annual  Report  of  the  Ohief  of  Engineers  for  1887. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steam  boats 
drawing  from  4  to  5  feet,  but  during  the  low- water  season  there  are 
various  shoals  \u  the  upper  portion  of  the  river  wifii  low-water  depths 
of  not  more  than  2  or  3  feet.  The  chief  obstructions  to  navigation  con- 
sist of  sand-bars,  overhanging  trees,  snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  provides  for  the  establishment  of  a  low* 
water  channel,  not  less  than  5  feet  in  depth,  between  the  cities  of  Savan- 
nah and  Augusta.    This  is  to  be  obtained  by — 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars. 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  light 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin,  flexible  brush  mat- 
tresses weighted  with  stone,  or  in  some  other  suitable  manner. 

(4)  Gutting  off  projecting  points  of  land. 

(5)  Removing  snags,  floating  timber,  and  overhanging  trees. 

(6)  Aiding  the  formation  of  the  low-water  channel  in  a  few  localities 
by  dredging. 

The  cost  of  the  improvement  was  estimated  in  the  original  project  of 
of  1880  at  $91,000,  and  in  the  revised  project  of  1887  at  •176,000.  Both 
projects  and  estimates  were  based  upon  insufficient  data  and  need  re- 
vision. No  money  was  ever  expended  by  the  United  States  in  improv- 
ing the  Savannah  Eiver  prior  to  the  adoption  of  the  present  project 
Since  that  time  four  appropriations,  aggregating  $70,000,  have  been 
made  for  the  work. 

SUMMABT  OP  OPEBATIONS  PBIOB  TO  JULY  1,  1887. 

The  first  appropriation  ever  made  for  the  Savannah  River  was  expend-      j 
edon  a  snag-boat  built  for  use  upon  l\n!&  tvv^x  2b\i(i  \Xi^  KWax^^bLSk,   Thifi     'i 
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boat  began  work  apon  the  river  on  February  17, 1882,  and  has  been 
employed  at  intervalB  since  that  date ;  continuous  work  having  been 
impossible  on  account  of  insufficiency  of  funds.  Irregular  and  inade- 
quate appropriations  have  prevented  the  selection  of  the  most  suitable 
seasons  for  doing  work.  Then,  too,  the  boat  has  been  tied  up  for 
months  at  a  time  in  a  climate  where  decay  is  very  rapid.  As  a  result 
numerous  and  costly  repairs  have  had  to  be  made, which  would  not  have 
been  needed  had  the  boat  been  kept  in  commission.  The  boat  is  now 
rotten  and  unserviceable.  In  all,  the  boat  has  been  employed  505  days 
upon  the  river  between  Augusta  and  Savannah,  removing  during  that 
time  1  sunken  steam-boat,  82  piles,  980  snags,  logs,  and  stumps,  and 
1 ,373  obstructing  trees,  besides  a  number  of  wrecked  flats,  and  other 
minor  obstructions.  Many  of  the  obstacles  were  very  large  and  trouble- 
some, and  their  removal  without  a  suitable  snag-boat  would  have  been 
imfiossible. 

Ill  1883  5  wiug'dams  projecting  from  the  South  Carolina  bank  were 
built  for  the  improvement  of  Gardner's  Bar,  opposite  the  city  of  Augusta, 
coutrsictiug  the  low  water- way  from  050  feet  to  350  feet.  In  the  same 
year  shore  protection  aggregating  in  length  1,375  feet  was  put  in  at 
eight  different  points  along  the  city  front.  Since  then  contracting 
works  have  been  constructed  at  Course's  Bar,  Sand  Bar  Ferry,  and  Blue 
House  Bar,  situated  2,  4,  and  G  miles,  respectively,  below  the  city  of 
Augusta. 

At  Course's  Bar  7  wing-dams  have  been  built,  3  on  the  right  bank 
and  4  on  the  left,  reducing  the  low  water-way  from  650  to  350.  At 
Sand  Bar  Ferry  5  wing  dams  have  been  built,  1  on  the  right  bank  and 
4  on  the  left,  reducing  the  low  water-way  from  650  to  400  feet. 

At  Blue  House  Bar  7  wing-dams  have  been  built,  4  on  the  right  bank 
and  3  on  the  left,  reducing  the  width  of  the  low-water  way  from  650  to 
400  feet.  These  various  works  have  been  built  of  brush  fascines,  loaded 
with  gravel  and  riprap  stone.  In  their  construction  there  have  been 
used  a  total  of  13,047.61  cubic  yards  of  brush  fascines  and  8,265.52  cubic 
yards  of  gravel  and  stone. 

All  work,  with  the  exception  of  that  done  by  the  snag-boat,  has  been 
done  by  contract. 

Up  to  July  1, 1887,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $72,345.08. 

OONDITION  OF  WORE  JUNE  30,  1888. 

An  examination  of  the  river  was  made  in  June,  1888,  when  it  was 
aboat  3.5  feet  above  summer  low-water  stage. 

The  wing-dams  at  Gardner's  Bar  are  in  good  order,  as  is  also  the 
shore  protection  along  the  city  front 

The  depth  along  the  city  wharves  just  below  the  bridge  has  increased 
daring  the  year,  but  a  shoal  middle  ground  abreast  of  Dams  4  and  5  has 
been  developed,  pver  which  there  is  in  places  only  5  feet  at  a  3.5-foot 
stage  of  water.  Between  Gardner's  and  Course's  bar  there  is  a  channel 
depth  of  only  about  6  feet  at  the  same  stage. 

At  Course's  Bar  the  wing-dams  are  in  good  condition,  and  have  scoured 
oat  a  channel  nowhere  less  than  7.5  feet  deep  at  a  3.5-foot  stage  of  water, 
while  near  the  lower  end  of  the  crossing,  between  Dams  11  and  12,  the 
channel  depth  varies  from  9  to  12.5  feet  at  the  same  stage. 

At  Sand  Bar  Ferry  some  cutting  has  taken  place  on  the  Georgia  bank 
in  rear  of  the  shore  protection  at  a  and  behind  Dam  3.  The  other  dams 
are  in  good  condition.  The  channel  has  deepened  and  widened,  there 
being  at  present  a  navigable  cbauDel  nowhere  less  l\ia\i  &.5  i^^V.  ^^^^ 
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at  a  3.5-foot  stage.  Near  tlie  lower  end  of  this  crossing,  between  D. 
3  and  4,  there  are  low- water  channel  depths  of  over  15  feet,  where  a  3 
ago  depths  of  less  than  3  feet  were  found. 

At  Blue  House  Bar  the  dams  on  the  right  bank  of  the  river  are 
good  condition.  Those  on  the  left  bank  are  quite  badly  torn  up.  Dun 
the  high  water  of  1886  the  bank  cut  away  about  80  feet  behind  the  ioL 
end  of  Dam  2  and  about  40  feet  behind  the  inner  end  of  Dam  4«  The 
dams  were  extended  in  1887  and  strongly  connected  with  the  new  baa 
A  new  dam,  230  feet  in  length,  includhig  shore  protection,  called  a^  was 
built  about  300  feet  above  Dam  2. 

These  dams  were  in  good  condition  at  the  close  of  the  last  fiscal  yet.. 
During  the  recent  high  freshets  the  banks  again  cut  badly,  there  beiog 
a  tendency  of  the  river  to  break  through  the  narrow  neck  of  the  South 
Oarolina  shore  just  above  Blue  House  Bar  and  abandon  the  present 
channel.    There  are  now  g^ps  of  from  75  to  250  feet  between  the  inn 
ends  of  the  dams  and  the  new  left  bank  of  the  river.    Gonsiderab 
shoaling  has  taken  place  at  this  locality.    There  is  still,  however, 
practicable  channel  not  less  than  6  feet  deep  at  a  3.5foot  stage. 

OOMMEROE  AND  NAYIOATION. 

In  1880,  prior  to  improvement,  there  were  two  steam-boats  plying  upon 
the  river,  carrying  about  40,000  tons  of  freight  annually.  Owing  to 
the  bad  condition  of  the  river,  rendering  navigation  slow  and  danger- 
ous, no  through  business  was  done. 

At  present  there  are  five  steam-boats  plying  upon  the  river,  which 
carry  annually  over  125,000  tons  of  freight.  Of  this  amount  more  than 
80,000  tons  is  through  freight. 

It  is  estimated  that  the  improvements  thus  far  executed  have  reduced 
rates  of  fireight  at  least  20  per  cent,  thus  effecting  an  annual  saving  on 
freights  alone  of  over  $25,000  per  year. 

The  river  commerce  is  growing  rapidly. 

It  is  estimated  that  during  the  next  year  100,000  bales  of  cotton  will 
be  carried  by  river,  and  that  the  up-stream  freight  will  be  largely  in- 
creased. The  cotton-shipping  season  begins  when  the  river  is,  as  a  rule, 
at  a  low  stage.  Gould  boats  drawing  5  feet  of  water  navigate  the  river 
at  all  seasons  of  the  year  the  amount  of  commerce  and  navigation  upon 
the  stream  would  undoubtedly  be  at  once  very  much  increased. 

MISCELLANEOUS. 

A  new  snag-boat  is  needed  for  this  river,  the  pi*eseutone  being  rotten 
and  unserviceable. 

The  work  is  located  in  the  ooUeotion  district  of  Savaanah,  Ga.  Savaaiiah  id  the 
nearest  port  of  entry.  Amount  of  daties  collected  in  1887,  $48,837.12.  Forts  Ogle- 
thorpe and  Pnlaski  are  the  nearest  forts,  and  the  nearest  light-honses  are  those  apon 
the  river  below  Savannah. 

Since  the  existing  project  for  improving  the  Savannah  Biver  was 
adopted  the  following  appropriations  and  allotments  have  been  made 
for  the  work: 

By  aol  of  Congress  approved — 

March  3, 1881 $15,000 

Anffast2,  1882 25,000 

Ju^5,  1884 16,000 

Anicnst5,  1886 15,000 

Total 70,000 

Beoeived  from  other  appropriations  for  use  of  snag-boat 8,600 

Aggregate ••* n^U» 
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e  total  expenditures  to  June  30, 1888,  inclading  all  outstanding 
lities,  were  $72,349.77. 

is  proi>o8ed  to  expend  any  funds  which  may  become  available  dor- 
le  present  fiscal  year  in  the  removal  of  obstmctions,  in  the  construo- 
^f  works  of  shore  protection,  and  in  the  improvement  of  the  shoals  in 
iver,  after  a  revision  of  the  project.  It  is  certain  that  the  amounts 
1  in  former  annual  reports  upon  this  work  as  necessary  to  complete 
mprovement  will  not  be  sufficient,  inasmuch  as  these  reports  were 
1  upon  unreliable  and  insufficient  data.  A  comprehensive  plan  of 
ovement  with  estimates  of  cost  can  not  be  submitted  without  the 
ssary  examinations  and  surveys,  which  will  be  made  as  soon  as 
B  are  available  and  the  stage  of  water  will  permit, 
e  sum  of  $100,000  can  be  advantageously  and  economically  ex- 
ed  during  the  coming  year. 

»  I>ermanent  improvement  can  be  effected,  as  new  obstructions 
dd  by  snags  and  logs  form  during  every  high- water  season.  They 
Id,  however,  become  fewer  in  number  each  year.  From  $1,000  to 
K)  will  be  required  for  the  annual  maintenance  of  the  completed 


k.. 


brief  history  of  past  work  upon  this  improvement,  prepared  by 
W.  B.  Ourtis^  assistant  engineer,  is  appended  hereto. 

Money  statement 

[,  1887,  amount  Avmilable $154.92 

1, 1888,  amount  expended  daring  fiscal  year,  exclofidve  of 

•ilitiee  ontetanding  Jnly  1, 1887 $3.19 

L,  1888,  ontstanding  liabiUties 1.50 

4.69 

L,  1888,  balance  available 150.23 

nt  appropriated  by  act  of  Augnst  11, 1888 21,000.00 

at  available  for  fiscal  year  ending  June  30, 1889 21, 150.23 

rant  that  can  be  profitably  ezp^^nded in  fiscal  year  ending  Jnne  30, 1890    79, 000. 00 
mitted  ia  compliance  with  requirements  of  sections  ^  of  river  and 
irbor  acto  of  1866  and  1867. 


>ST  OF  PAST  WORK  IMPBOYINO  aAVANN AH  RIVKB  BXLOW  AUGUSTA,  GSORQIA. 

By  W.  B.  CUBTIB,  AjMlttnit  Engtnaer. 

L — ^An  examination  of  this  work  was  made  by  Capt.  J.  F.  Gilmer,  of  the  Corps 

eineer^  his  report^  dated  Jnne  23, 1854,  being  printed  as  part  of  Ex.  Doc  No. 

L  R.,  Ijiirth-third  Congress,  first  session. 

M80. — An  act  of  Congress  approved  June  14,  1880,  authorized  an  examination 

irvey  of  this  river.    This  was  made  by  General  Q.  A.  Gill  more,  of  the  Corps  of 

leoTB,  whose  report  and  project  of  improvement  are  printed  in  Appendix  J  6, 

al  Repovt  of  the  Chief  of  Engineers  for  1881. 

>-'81. — ^An  act  of  Congress  approved  March  3,  1881,  appropriated  $15,000  for  im- 

Qg  Savannah  River,  (Georgia,  which  was  assumed  to  include  that  portion  of  the 

lirom  Augusta  to  Cross  Tides,  4  miles  above  Savannah.    This  was  the  first  ap- 

iation  made  for  this  work. 

uaff-boat,  to  be  paid  for  in  part  from  this  appropriation,  and  in  part  from  the 

•pnation  for  the  Altamaha  River,  was  commencea  in  1881. 

l-'82. — ^The  snag-boat  Toocoa  was  completed  in  February,  1882,  and  on  the  17th 

I  the  removal  of  snags,  piles,  trees,  etc.,  at  the  worst  obstructed  points,  begin 

»t  the  **  Obstructions,"  180  miles  above  Savannah,  and  working  down  the  river 

>m  Februaiy  17  to  April  5  and  from  May  4  to  May  24,  188^,  26  p\\^  ^cr^  ta 

d  i^io  the  ObstruotJoDa,  160  anaga,  logs,  and  stnmpa,  and  ^  dx\i\rpW«a  ^exA  i% 
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moved  firom  th«  river  channel,  and  207  overhanging  trees  ont  and  pnlled  back  oa 
the  way  of  boats. 

188*i-'83. — ^An  act  of  Congress  approved  Angust  2, 1882,  appropriated  $2G,000  for  o 
tinning  this  improvement.    At  Gardner's  Bar,  in  front  of  the  city  of  Angnsta,  G 
5  wine-dams,  Nos.  2.3,4,5,  and  6,  of  brush-fascine  mattresses  loaded  with  stone,  w( 
bnilt  from  the  Carolina  shore.    These  dams  were  from  250  to  300  feet  in  length  a 
contracted  the  low-water  channel  to  350  feet  in  width.    Those  dams  present  little  ( 
stmct\,on  to  the  river  at  high  stages,  their  shore  ends  being  4  feet  and  outer  ends  3 
feet  above  low  water;  wmch  is  4  feet  4  inches  on  the  Augusta  toll -bridge  gan^. 
Eight  prominent  points  on  the  Georgia  shore  opposite  to  and  below  Gardners  hv 
were  protected  by  1,375  linear  feet  of  shore  protection  of  brush  fiftscinea  loaded  witli 
stone. 

Three  dams,  Nos.  7,  8,  and  9,  were  commenced  on  Course's  Bar  one  mile  below  Gard- 
ner's Bar,  No.  9,  being  completed  and  the  foundation  courses  of  No.  7  and  No.  8  being 
laid  before  work  was  suspended.  Five  thousand  three  hundred  and  ninety-eight  aod 
eighty-one  one-hundredths  cubic  yards  of  fascines  and  4,677.12  onbio  yards  of  stone 
were  used  in  these  several  works,  all  of  which  were  done  by  contract.  Operations 
wererbeffun  in  February  and  suspended  June  22,  1883. 

From  November  13  to  December  11,  1882,  and  from  February  14  to  March  14,  1883, 
the  snag-boat  Tooeoa  worked  on  the  river  above  Savannah,  removing  104  snags  and 
logs,  92  piles,  2  wrecks,  and  140  overhanging  trees. 

T883-'84.— From  August  11  to  September  if,  1883,  and  from  March  7  to  25,  1884,  the 
snag-boat  Tocooa  operated  on  the  river  from  Savannah  to  King's  Creek,  152  miles 
above,  removing  9d  snags,  19  piles,  and  45  overhanging  trees. 

1884-^85. — An  act  of  (ingress  approved  July  15,  1884,  ai^ropriated  $15,000  for  con- 
tinuing this  improvement.  Contract  work  began  Apnl  19  and  ended  June  30. 18%. 
The  two  nnfinished  dams  on  Courses  Bar  were  completed,  and  two  new  dams,  Nos.  10 
and  "A,"  were  built.  At  Sand  Bar  Ferry  Bar,  4  miles  below  Augusta,  4  wing-dams, 
Nos.  1,  2,  4,  and  **  X,"  were  built  on  the  Carolina  shore,  and  one.  No.  3,  on  the  Georgia 
shore,  reducing  the  low- water  width  of  the  river  over  this  shoal  to  400  feet.  At  Bine 
Honse  Bar,  6  miles  below  Augusta,  two  pairs  of  dams,  Nos.  2,  3,  4,  and  5,  were  bnilt, 
reducing  the  low- water  width  of  the  river  to  400  feet.  Four  thousand  nine  hundred 
and  sixteen  cubic  yards  of  fascines  and  1,863  cubic  yards  of  stone  were  used  in  these 
several  works. 

From  July  18, 1884,  to  January  29,  1885,  the  snag-boat  Toeeaa  operated  between 
Savannah  and  Augusta,  removing  :)69  snags  and  logs,  3  piles,  385  overhanging  trees, 
and  1  wreck. 

1885-'86. — No  work  was  done  on  account  of  lack  of  funds. 

1886-'87. — An  act  of  Congress  approved  August  5, 1886,  appropriated  $15,000  for  con- 
tinuing this  improvement.    Contract  work  began  March  16,  and  ended  April  30, 1887. 

At  Bine  House  Bar  during  the  continued  high  water  of  the  previous  year  the  bank 
on  the  Carolina  shore  had  caved  badly,  and  at  low  watei'  the  nver  flowed  around  the 
inner  ends  of  dams  No.  2  and  4  from  6  to  8  feet  deep.  These  dams  were  continued  to 
the  shere  and  strong  shore  protection  constructed.  Dam  No.  3  had  settled  somewhat 
and  was  raised  to  its  proper  level.  Two  new  dams,  Nos.  1  and  *'A,"  were  built  at  the 
head  of  the  shoal,  and  one,*No.  3^,  between  the  two  old  dams  on  the  Georgia  shore.  At 
Courses  Bar,  dams  Nos.  8  and  10  were  raised  and  strengthened  and  two  new  dams, 
Nos.  11  and  12,  were  built  with  a  water-way  of  480  feet  between  their  hea<ls.  Two 
thousand  seven  hundred  and  thirty-two  and  eight* tenths  cubic  yards  of  fascines  and 
1,725.4  cubic  yards  of  rock  were  used  in  these  several  works. 

From  October  12, 1886,  to  February  27, 1887,  the  snag-boat  Tooooa  operated  between 
Savannah  and  Augusta,  removing  259  logs,  snags,  and  stumps,  and  596  overhanging 
trees. 


N3. 
IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

A  description  of  the  Savannah  River  is  given  in  my  report  for  the 
improvement  of  that  stream  between  Savannah  and  Angasta. 

The  river  above  the  city  of  Augusta  is  navigable  only  by  po1e-boat«. 
Operations  for  the  improvement  of  that  portion  of  the  river  have  been 
carried  on  in  acconlance  with  a  project  of  improvement  submitted  to 
tbe  Chief  of  Engineers  by  General  Gillmore^  the  officer  then  in  charge, 
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ed  Febraary  8, 1879,  aod  printed  as  Appendix  I  2,  Annual  Report 
^he  Chief  of  Engineers  for  1879. 

ORIGINAL  CONDITION. 

lie  Savannah  Biver  above  the  city  of  Aogosta  has  a  very  steep 
y^j  and  the  obstacles  to  navigation  were  not  only  namerons  and  ex- 
sive  bat  at  places  quite  dangerous.  They  consisted  of  rocky  ledges, 
ated  bowlders,  and  bars  of  sand  and  gravel  with  minimum  low-water 
»th  of  abQUt  1  jfbot.  Between  these  shoals  were  pools  with  a  maxi- 
m  low-water  depth  of  20  feet. 

PLAN  OF  IMPROVEMENT.      ' 

lie  plan  of  improvement  contemplates  the  establishment  of  a  lew- 
der pole-boat  channel,  30  feet  in  width  and  3  feet  in  depth,  between 
gnsta  and  Trotter's  Shoal,  64  miles  above.  This  is  to  be  obtained 
the  removal  of  rock  ledges,  bowlders,  and  gravel,  and  by  the  con- 
iction  of  contracting  works  at  various  places, 
lie  cost  of  improvement,  which  was  not  b<'vsed  upon  accurate  surveys, 
1  estimated  at  $45,000. 

To  money  was  ever  expended  upon  this  stream  by  the  United  States 
)r  to  the  adoption  of  the  existing  project.  Since  that  time  appropria- 
iR  aggregating  $39,000  have  been  made  for  the  work. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JTJLY  1.  1887. 

n  1881  work  was  begun  at  the  rapids  near  Steven's  Greek  Falls,  about 
iles  above  Augusta.  Since  then  operations  have  been  carried  on  be- 
>en  that  point  and  Bing  Jaw,  34  miles  above  Augusta.  The  work 
le  consisted  in  the  removal  of  solid  ledges  of  rock,  bowlders,  and 
vel,  and  in  the  construction  of  wing  dams  for  contracting  the  water- 
f.  These  dams  were  built  of  brush  mattresses  loaded  with  riprap 
ae,  and  in  some  instances  of  stone  alone.  In  the  execution  of  this 
•k  there  were  removed  4,231  cubic  yards  of  rock,  chiefly  by  blasting, 
3abic  yards  of  loose  bowlders,  and  62  cubic  yards  of  gravel. 
n  the  construction  of  the  brush  wing-dams,  there  were  employed  0,070 
are  yards  of  mattresses  and  1,726  cubic  yards  of  riprap  stone ;  in 
construction  of  the  stone  wing  dams  2,458  cubic  ysgrds  of  riprap  stone 
•6  employed.  All  work  was  done  by  contract, 
rp  to  Jnly  1, 1887,  the  total  expenditures  for  the  work,  including  out- 
nding  liabilities,  amounted  to  $38,177.29. 

Operations  were  suspended  in  August,  1883,  since  which  time  no  work 
i  been  done. 

CONDITION  OP  WORK  JUNE  30,  1888. 

Ln  examination  of  the  river  was  made  in  June,  1888,  the  stage  being 
►ut  3.6  feet  above  summer  low  water.  Where  rock  excavation  was 
de,  the  river  channel  at  medium  stages  has  been  much  improved,  ana 
n  informed  that  no  accidents  to  pole-boats  have  occurred  since  the 
-k  of  improvements  was  done.  Although  the  river  channel  during 
linm  and  high  water  stages  is  now  in  fairly  good  condition,  at  extreme 
stages  there  is  insufficien  t  depth  of  water.  The  dams  built  to  remove 
sand-bars  have  in  most  instances  proved  failures,  the  low-water 
nnel  between  the  dams  being  now  completely  filled  with  sand.    Ths^ 
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river  slope  is  very  p^reat,  and  no  permanent  improveaieut  of  the  U 
water  channel  may  be  expected  without  slack- water  navigation,  wki< 
the  present  amount  of  commerce  does  not  seem  to  justify. 

OOMMEROE  AND  NAYiaATION. 

Although  repeated  attempts  have  been  made,  I  have  been  onable  to 
get  any  accurate  information  concerning  the  commerce  of  this  stream. 
From  the  master  of  one  of  the  pole- boats  I  learn  that  about  10,000  bales 
of  cotton  were  carried  to  Augusta  during  the  calendar  year  1887,  and 
that  the  total  freight  receipts  during  the  year  both  for  up  stream  and 
for  down- stream  freight  amounted  ta  between  $25,000  and  $30,000. 
The  produce  of  a  large  section  of  country  bordering  upon  the  river  is 
dependent  upon  it  for  transportation  to  market.  The  river  has  been  io 
fairly  good  boating  stage  during  the  year. 

MISOBLLANEOUS. 

Since  the  work  of  improvement  was  commenced,  the  following  appro- 
priations have  been  made : 

By  act  of  Congress  approved  June  14,  1880 $16,000.00 

By  act  of  Congress  approved  March  3,  1881 8,000.00 

By  act  of  Congross  approved  Aagnst  2,  1882 15, 000. 00 

»         Total 39,000.00 


SB 


The  expenditoros  to  Jnne  30, 1888,  including  all  outstanding  liabilities, 
aggregated - 38,296.ifc 

Ttie  work  is  located  in  the  collection  distrioi;  of  Savannah,  Ga. 
Savannah  is  the  nearest  port  of  entry.   Amonnt  of  duties  collected  in  1887,  $18,837.12. 
The  nearest  light-houses  are  those  upon  the  river  below  Savannah,  and  Forts  Ogle- 
thorpe and  Pulaski  aro  the  nearest  forts. 

For  reasons  given  no  work  is  contemplated  daring  the  coming  fisc.il 
year,  and  no  appropriation  is  asked.  A  brief  history  of  past  work 
upon  this  improvement,  prepared  by  Mr.  W.  B.  Onrtis,  assistant  engi- 
neer^  is  appended  hereto. 

Money  statement. 

July  1, 1887, amount  available ....•• •••       $823.71 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1^1887 119.69 

July  1,1888,  balance  available '. 703.02 


HISTORY  OF  PAST  WORK— IMPROVING  SAVANNAH  RIVER  ABOVB  A^UOUSTA,  OKOROU. 

By  W.  R.  Curtis,  AMistant  Engineer. 

1878-79. — An  act  of  Congress  approved  June  18,  1878,  provided  for  an  examinatiofi 
of  the  Savannah  River  above  Augusta,  Ga.  This  examination  was  made  in  Nuvuin 
bor  aud  December,  1878,  under  the  direction  of  General  Q.  A.  Gillmore,  of  tho  Corps  of 
Cugineersjwith  a  view  of  ascertaining  the  condition  of  the  river  from  Augusta  to  ibv 
Iiead  of  pole- boat  navigation,  154  miles  above;  the  practicability  of  improving  it  for 
the  craft  proper  to  these  localities ;  the  approximate  cost  of  such  improvements,  an  i 
the  expediency  of  making  them,  regard  being  had  to  the  importance,  present  aotl 
prospective,  of  the  commercial  interests  involved.  The  cost  of  this  examination  w^i 
$7.'>0.  I'be  roijults  and  projects  for  improvements  were  printed  in  Appendix  T  2  of 
I  ho  \Quaal  Beport  of  the  Chief  of  Engineers  for  1879. 

l879-'80.— June  14, 1B80,  Congress  appropriated  $16,000  for  this  work,  but  no  work 
was  done  daring  the  year  on  account  of  high  water. 
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180-'81. — Alaroh  3,  18dl,  Cougress  appropriated|8,000for  oontiuaing  this  improv^e* 

dQt.  Contract  work  nnder  the  preyioos  appropriation  began  in  Jane,  IdSl.  Up  to 
the  end  of  the  fisoal  year  122  cubic  yards  of  rock  and  27  cable  yards  of  gravel  had  been 
removed  from  the  varioos  shoals  aud  ledgee  and  6  wing^ams  bailt,  containing  658 
eabio  yards  of  broken  rock,  at  Stevens  Creek  Falls  and  Rapid  Oap. 

1881-'82. — ^Work  was  continaed  under  existing  contract  nntil  September  2, 1881,and 
was  farther  continued  with  the  $9,000  appropriated  in  1881  nnder  a  plan  approved  Au- 
gust 18, 1881  nntil  its  completion,  Se])tember  20, 1882.  The  aggregate  amount  of  work 
done  to  the  end  of  the  fiscal  year  consisted  in  the  removal  of  37  cubic  yards  of  rook  from 
an  old  dam,  3,490  cubic  yards  of  rock  and  62  cubic  yards  of  gravel  from  various 
shoals  and  ledges  between  Augusta  and  letter's  Shoal,  and  the  construction  of  7 
wing-dams  in  tne  reach  4  miles  from  the  Augusta  Canal  locks,  containing  2,458  cubic 
yards  of  broken  rock. 

18d2-^d3.-^August  2,  1882,  Congress  appropriated  $15,000  for  continuing  this  im- 
provement. Contract  work  commenced  April  17,  and  was  completed  July  7, 1883. 
The  old  channels  from  Stevens  Creek,  8}  miles  above  Augusta,  to  King  Jaw,  34  miles 
above  the  city,  were  widened  and  deepened  by  removal  of  bowlders  and  portions  of 
rock  ledges.  Short  wing-dams  of  brush  mattresses  and  stone  were  constructed  in  the 
**  reach,^  11  miles  above  Augusta,  and  a  new  channel  cut  through  Stevens  Creek 
ledge ;  741  cubic  jards  of  rock  were  excavated  and  6,669.88  cnbio  yards  of  mattresses 
aud  1,725.99  cubic  yards  of  broken  stone  were  nsed  in  building  the  wing-dam.  A 
channel  20  feet  wide  and  2^  feet  deep  at  summer  low-water  6tM;e  was  completed  from 
the  canal  looks,  7  miles  above  Anguata,  to  Barksdale  Ferry,  5(1  miles  above  the  city. 
No  work  has  since  been  done. 


N  4. 
IMPROVEMENT  OF  ROMLET  MARSH,  GEORGIA. 

Bomley  Marsh  is  sitaated  to  the  southeast  of  Skiddaway  Island,  be- 
tween Wassaw  Sonnd  on  the  north  and  Ossabaw  Sound  on  the  south. 
The  water  route  through  this  marsh  forms  part  of  the  inland  passage 
between  the  Savannah  Biver,  Georgia,  and  the  St.  John's  Biver,  Florida. 

Operations  for  improving  the  channel  through  this  marsh  have  been 
carried  on  in  accordance  with  a  project  of  improvement  submitted  to 
the  Chief  of  Bngineers  by  Gheneral  Gillmord,  the  officer  then  in  charge, 
dated  November  15, 1880,  and  printed  as  Appendix  J  19,  Annual  Be- 
port  of  the  Ohief  of  Engineers  for  188L. 

ORIGINAL  CONDITION. 

The  old  route  through  Bomley  Marsh  is  exceedingly  crooked  and  dif- 
ficult to  navigate.  In  many  places  the  mean  low- water  depth  does  not 
exceed  4  feet.  In  some  places  it  is  not  more  than  3.6  feet.  The  mean 
rise  and  fall  of  tide  is  7.7  feet. 

PLAN  OF  IMPROVEMENT. 

Four  routes  were  suggested  in  the  report  of  the  engineer,  known  as 
routes  No.  1  No.  2,  No.  3,  and  No.  4,  respectively.  The  best  and  most  de- 
sirable route  is  that  numbered  1,  the  most  expensive,  that  numbered  4. 

By  direction  of  Congress  Boute  No.  4  was  selected  for  improvement. 
This  route  is  the  most  easterly  of  those  reported  upon.  The  plan  of 
improvement  provides  for  the  opening  of  a  cut  between  Dead  Man's 
Hammock  Greek,  which  flows  through  the  marsh  and  empties  into 
Wassaw  SonAd  near  the  mouth  of  Bomley  Marsh  Greek,  and  Wassaw 
Creek,  which  empties  into  Odingsell  Biver  near  the  entrance  of  the 
iatter  into  Ossabaw  Sound.  It  was  proposed  to  give  the  cut  a  depth  of 
7  feet  at  mean  low  water^  with  a  minimum  bottom  width  oi  ^  i»^l. 


r-7*? 


1034     REPORT   OP   THE   CHIEF   OP   EfTQINEERS,  U.  8.  ABMT. 

The  cost  of  the  ImproveineDt  was  estimated  at  $38,720.    No  mooey  ^ 
ever  expended  by  the  United  States  in  improving  Bomley  Marsh  pi 
to  the  adoption  of  the  present  project.    Since  then  appropriations  i 
gregating  $37,475  have  been  made  by  Congress  for  the  work. 

SUMICABY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1887. 

Operations  were^began  in  May,  1883,  and  carried  on  intermitting 
nntil  September  1,  1885,  when  operations  were  suspended  on  accoaot 
lack  of  funds.  On  September  3,  1885,  operations  were  resumed  by  pri- 
vate parties  and  carried  on  until  April  30, 1886,  when  the  work  ^was  com- 
pleted. The  cut  was  dredged  to  a  depth  of  7  feet  at  mean  low  water, 
with  widths  at  the  bottom  of  from  40  to  50  feet,  and  at  the  marsh  levd 
of  from  88  to  13^  feet. 

The  total  length  of  the  cut  is  4,117  feet,  of  which  3,547  feet  are  throogh 
the  marsh  and  570  feet  are  at  the  head  of  Wassaw  Creek.  lo  this  creek 
cuts  of  300  feet,  1,050  feet,  and  250  feet  in  length  were  also  made  at 
Shoals  No.  1,  No.  2,  and  No.  3,  respectively.    (See  map.  Report  of  1886.) 

The  execution  of  the  entire  work  required  the  removal  of  211,562i 
cubic  yards  of  material.  Of  this  amount  99,119.94  cubic  yards  were  re- 
moved by  private  parties,  who  received  as  re-imbursement  the  sum  of 
$17,475,  appropriated  by  an  act  of  Oongress  approved  August  5,  1886. 

They  still  claim  as  due  them  for  money  advanced  the  sum  of  $4,633.77. 
Between  April  16  and  May  10, 1887,  a  cut  was  made  by  private  parties 
in  Wassaw  Greek  across  the  point  of  marsh  near  Shoal  No.  1  to  obviate 
the  necessity  of  making  the  sharp  turn  formerly  existing  at  that  locality. 

CONDITION  OP  WORK  JUNE  30,  1888. 

An  examination  of  the  work  was  made  in  June,  L^88.  The  banks 
have  caved  considerably  where  the  cut  crosses  the  hammock  and  aldo 
between  that  point  and  the  small  creek  which  crosses  the  cut.  Shoaling 
has  taken  place  throughout  the  cut  and  neat  the  head  of  Wassaw  Grenk. 
The  least  mean  low- water  channel  depth  in  the  cut  proper  is  at  present 
5  feet,  and  near  the  head  of  Wassaw  Greek  4.2  feet. 

Had  the  cut  been  made  in  the  most  suitable  place,  as  recommended 
by  the  engineer  in  charge,  it  would  doubtless  have  been  self-maintaining 
and  of  value  to  commerce.  In  its  present  location  continual  deteriora- 
tion may  be  expected. 

OOMMEROE  AND  NAYIOATION. 

I  have  been  unable  to  obtain  any  detailed  statistics  showing  the 
amount  of  commerce  and  navigation  interested  in  this  improvement. 
Sailing  vessels  are  frequently  towed  through  Ek>mley  Marsh,  thus  avoid- 
ing any  risk  of  encountering  rough  weather  at  sea.  Only  one  steamer, 
making  semi- weekly  trips,  is  now  plying  regularly  on  the  ^^  inside  route" 
between  Savannah  and  Femandina.  The  cut  is  also  used  by  rice  8looi)s, 
fishing  boats,  and  other  small  water-craft 

MISOBLLANEOUS. 

The  new  cut  being  much  longer  and  more  difficult  to  navigate  in  some 

respects  than  the  old  route,  vessels  use  it  only  wh^n  it  can  not  be  avoided. 

# 

The  work  is  in  the  colleotion  district  of  Savaunah,  Ga.  Savannah  is  the  port  of 
entry.  Amount  of  datie^  collected  in  1887,  $48,837.12.  The  nearest  light-honses  are 
those  npon  the  Savannah  River,  and  Forts  Oglethorpe  and  Pnlaski  are  the  nearest 
forts. 
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The  following  appropriations  have  been  made  for  this  improvement : 

By  act  of  CoDgress,  approved  AagQst  2,  1882 $10,000.00 

Byaetof  Congreas,  approred  July  5, 1884 10,000.00 

By  aot  of  Congreas,  approved  August  5, 1886 17,475. 00 

Total  by  United  States 37,475.00 

From  (Georgia  and  Florida  Steam-boat  Company 5,000.00 

From  other  parties 4,633.77 

Aggregate 47,108.77 

The  expenditures  to  June  30, 1888,  inclading  all  outstanding  liabili- 
Ues,  were  •46,887.22. 

No  further  work  is  recommended  at  this  locality,  and  no  appropria 
tion  is  asked  for  the  next  fiscal  year. 

Money  statement. 

Joly  1,  1887,  amount  available \ $396.20 

July  1,  1888,  amonnt  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 174.65 

Jnlyl,  1888, balance  available 221.55 

Amoontappropriatedby  act  of  August  11,1888 4,6:^{.77 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 4, 855. 32 


N5- 
IMPROVEMENT  OF  THE  ALTAMAHA  BIVEB,  GEOBGIA. 

• 

The  Altamaha  Eiver  is  formed  by  the  junction  of  the  Oconee  and 
Ocmnlgee,  and  flows  in  a  southeasterly  direciiou  to  the  sea. 

Its  channel  length  from  this  junction  to  the  town  of  Darien,  which  is 
situated  upon  the  northerly  main  branch  of  the  delta  portion  of  the 
stream,  is  155  miles«  while  the  distance  in  a  direct  line  is  only  75  miles. 
It  drains  with  its  tributaries  an  area  of  about  13,900  square  miles. 

Operations  for  improving  this  river  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engi- 
neers by  General  Gilmore,  the  officer  then  in  charge,  dated  Noveml^r 
27, 1880,  and  printed  as  Appendix  J  9,  Annual  Beport  of  the  Chief  of 
Engineers  for  1881. 

OBiamAli  CONDITION. 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  Biver  con- 
sisted in  rock  ledges,  sandbars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
while  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low- water  depths  at  some  points  did  not  exceed  2  feet. 

PLAN  OF  IMPBOYSMENT. 

The  plan  of  improvement  provides  for  the  establishment  of  a  steam- 
boat channel  between  Darien  and  the  junction  of  the  Oconee  and  Oc- 
raalgee  80  feet  in  width  and  3  feet  in  depth  at  low-water  stage.  This 
is  to  be  obtained  by  the  removal  of  about  10,500  cubic  yards  of  rock,  of 
an  old  wreck  and  pile  obstructions,  of  several  thousand  snags,  and  of 
about  8,000  cubic  jards  of  material  in  the  vicinity  of  Darien  b^  di^Oigv^^. 
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The  cost  of  itoprovement  was  originally  estimated  ^t  $dO,000  and 
1884  at  $75,000.    This  iDclades  the  cost  of  works  for  the  removal 
sandbars  at  various  localities.    The  project  and  estimate  were  baa 
npou  insufficient  data  and  need  revision.    No  money  was  ever  expends 
iu  improving  the  Altamaha  Eiver  proper  prior  to  the  adoption  of  tU 
present  project.    Since  that  time  appropriations  aggregating  $55,000 
have  been  made  for  the  work.    Of  this  amount  $5,795.40  have  been  ex- 
pended by  authority  on  Doboy  Bar. 

SUMMARY  OP  OPEBATIONS    PBIOB  TO  JULY  1,  1887. 

The  first  appropriation  ever  made  for  the  Altamaha  ($5,000)  was  ex- 
pended on  a  snag-boat,  which  was  built  for  use  upon  this  river  and  the 
Savannah.  This  boat  began  work  upon  the  river  on  October  1, 1883, 
and  has  been  employed  at  intervals  since  that  date,  regular  work  bar- 
ing been  impossible  on  account  of  insufficiency  of  funds.  In  all,  the 
boat  has  been  employed  185  days  upon  the  river  between  Darien  and 
Ohoopee  White  Bluff,  removing  during  that  time  2  piles,  355  snags  and 
logs,  and  630  overhanging  trees. 

In  L883,  channels  100  feet  in  width  and  4  feet  in  depth  at  ordinary 
low  water  were  opened  through  the  rock  ledges  at  Town  Bluff  and  Pinej 
Bluff,  by  the  removal  of  319  and  1,480  cubic  yards  of  rock,  at  those 
points,  respectively. 

In  1884-'85  a  training- wall  was  built  at  Beard's  Bluff  for  the  improve- 
ment of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 
for  the  protection  of  caving  banks.  In  the  execution  of  this  work  811.2 
cubic  yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3,545.38  cubic 
yards  of  brush  fascines  were  used. 

All  work,  with  the  exception  of  that  done  by  the  snag-boat,  kas  been 
done  by  contract. 

Up  to  July  1, 1887,  the  total  expenditure  for  the  work,  including  out- 
standing liabilities,  amounted  to  $37,961.92. 

OPERATIONS  DUBINa  THE  PISOAL  YEAB  BNDINa  JUNE  30,  1886. 

The  removal  of  snags  and  other  similar  obstructions  was  the  only 
work  done  upon  the  river  during  the  year.  The  snag-boat  is  so  rotten 
and  waterlogged  that  when  the  river  is  low  enough  to  do  the  best  work 
her  draught  of  water  is  too  great  to  enable  her  to  reach  many  localities. 
Sufficient  funds  not  being  available  to  rebuild  the  boat  a  light-draught 
scow  with  steam-hoisting  apparatus,  to  be  used  in  connection  with  the 
snag-boat,  was  purchased  at  a  cost  of  $800,  $500  of  which  was  paid 
from  the  appropriation  for  improving  the  Altamaha  Eiver,  and  $300 
from  that  for  the  Savannah  Eiver. 

These  boats  were  sent  from  Savannah  to  the  Altamaha  Eiver  on  Au- 
gust 11, 1887,  but  it  was  not  until  September  8, 1887,  that  the  stage  of 
water  was  low  enough  to  do  any  work.  Operations  were  carried  on 
from  that  time  until  January  14, 1888,  when,  the  river  being  too  high 
for  work,  the  boats  were  brought  back  to  Savannah,  where  they  arrived 
on  the  10th  of  that  month,  and  were  tied  up  to  await  the  next  low-water 
season,  when  operations  will  be  resumed. 

The  river  during  the  low-water  season  is  extremely  unhealthy,  and 
much  loss  of  time  resulted  from  the  prevalence  of  fever. 

No  work  having  ever  before  been  done  by  the  snag-lxMit  above  Ohoo- 
pee White  Bluff,  that  portion  of  the  river  was  found  to  be  in  very  bad 
condition.    During  the  year  424  Ei\ag%  oivd  otVi^  ob^toLctlona  and  998 
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obstructing  trees  were  removed  from  the  followiog  localities:  Town 
Bloif  Beach,  Ooilford's  Sack,  Ballard's  Creek,  Baldwin's  Sign,  lower 
end  of  Pine  Blnff  Beach,  Gtolden  Grove  Bar,  Cobb's  Creek,  Orinor's 
Landing,  Ten  Mile  Creek,  Ohoopee  Cut,  Ohoopee  Biver,  Carter's  Bight, 
Stafford's  Ferry,  Lower  Sister  Bluff,  Bocky  Lake,  Matlock  Water  Boad, 
Stooping  Oum  Oat,  Beard's  Blaff^  Linden  Bluff  Beach,  Steamboat  Cut. 
and  Bed  Bluffl  Most  of  the  bad  logs  and  snags  have  now  been  removed 
and  the  river  channel  is  in  fair  condition. 

CONDITION  OF  WORK  JUNE  30,  1888. 

Continued  high  water  has  prevented  a  recent  examination  of  the  work, 
bat  when  inspected  in  December,  1887,  it  was  found  to  be  in  gootl  con- 
dition, with  the  exception  of  the  training- wall  at  Beard's  Bluff,  which 
contains  some  gaps,  where  it  is  probible  that  some  work  has  been  torn 
oat  by  persons  connected  with  the  ferry. 

Some  rock  needs  to  be  removed  from  the  channel  at  Town  Bluff  and 
Hell's  Shoals,  and  the  bars  at  Town  Bluff,  Gtolden  Orove,  Beard's  Bluff, 
and  Oonper  Bar  should  receive  attention.  The  removal  of  many  ob- 
stractions  can  only  be  effected  at  extreme  low-water  stage.  Work  is 
especially  needed  below  Doctortown  and  at  the  following  localities  on 
the  npper river:  Ballard's  Creek,  Baldwin's  Sign,  English  Eddy,  Buck- 
horn  Bluffy  Stripling's  Landing,  Carter's  Bight,  Upper  Sister  Bluff, 
Storping  Gum  Cut,  Beard's  Bli&,  Marrowbone  Bound,  and  Oglethorpe 
Bluii; 

OOMMEBOB  AND  NAYIOATION. 

A  considerable  section  of  country  along  the  Altamaha  Biver  is  en- 
tirely dependent  upon  that  stream  for  the  transportation  of  its  products 
to  market**^  It  is  estimated  by  steam-boat  owners  that  freight  rates  upon 
the  river  have  been  reduced  30  per  cent,  on  account  of  the  improvements 
already  executed. 

I  am  informed  by  one  of  the  most  prominent  steam -boat  owners  on  the 
river  that  not  one  trip  has  been  lost  by  his  boat  during  the  year  on 
accoant  of  obstructions  or  insufficient  depth  of  water  in  the  river.  This 
has  not  been  the  case  before.  At  the  close  of  the  last  fiscal  year  only 
one  steam-boat  was  plying  on  the  river  above  Darien.  There  are  now 
two,  and  four  more  are  building  by  the  A.  P.  and  L.  Bailroad  Company 
to  ply  between  Abbeville,  on  the  Ocmulgee  Biver,  and  Brunswick,  Ga. 
This  road  is  located  in  one  of  the  finest  agricultural  and  timbered  re- 
runs in  the  State  of  Georgia.  The  agents  of  Hie  company  estimate 
that  60,000  bales  of  cotton  and  500,000  barrels  of  naval  stores  will  be 
shipped  over  the  Altamaha  Biver  during  the  coming  year. 

A  flourishing  trade  in  naval  stores,  lumber,  and  rice  has  already  been 
developed  upon  the  river^  and  it  is  expected  that  during  the  coming 
year  considerable  local  as  well  as  through  cotton  will  be  carried  by  the 
river  boats. 

MI80ELLANB0US. 

The  snag-boat  Tocooa  has  become  so  rotton  as  to  be  entirely  unserv- 
iceable. Another  snag-boat  or  a  light-draught  self-propelling  steam - 
hoister  will  be  needed  when  operations  are  resumed.  The  present  hoistor, 
which  proved  very  efficient,  must  be  provided  with  a  new  hull  and  fitted 
with  quarters  for  crew. 

The  work  is  located  in  the  coUeotion  district  of  Brunswicky  Qa.    Darien  is  the  near- 
est port  of  entry.    No  duties  were  collected  in  1887.     Sapelo  Light  \tt  \\i<e  li^WEMd^ 
light-house,  »aa  Forts  Oglethorpe  andPaiaski  are  the  neatest  ioita. 
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Since  the  existing  project  for  improving  the  Altamaha  Biver  \ 
adopted  the  following  appropriations  have  been  made  for  the  work : 

By  act  of  Cougrera  approved — 

March  3,  1^1 ^,» 

August  2,  1882 15J 

Julys,  1884 15,0 

Augusts,  1886 20,0uu 

Total 55,000 

The  total  expenditures  to  June  30,  1888,  including  all  outstanding  liabilities,  wer« 
145,071.03. 

Of  the  appropriation' made  in  1886,  $5,795.40  were  allotted  and  ex- 
pended by  aathority  to  improve  Doboy  Bar. 

It  is  proposed  to  expend  the  fands  on  hand  and  any  which  may  be- 
come available  during  the  present  fiscal  year  in  the  removal  of  obstmc- 
tions  and  in  the  improvement  of  the  shoal  places  in  the  river,  after  a 
revision  of  the  project.  This  can  not  be  submitted  without  an  exami- 
nation and  survey,  which  will  be  made  as  soon  as  the  river  is  at  a  ml 
fieiently  low  stage.  The  sum  required  to  complete  the  improvement 
can  not  be  estimated  until  this  examination  is  r  ade.  The  amoonts 
given  in  former  annnal  reports  upon  this  work  as  necessary  to  complete 
the  improvAmAut  were  based  upon  examinations  hastily  made  and  not 
affording  data  either  reliable  enough  or  sufficient  in  amount.  Ttie  es- 
timates, consequently,  were  not  sufficiently  large.  The  sum  of  $50,000 
can  be  economically  and  advantageously  expended  during  the  coming 
year.  No  permanent  improvement  can  be  effected,  as  new  obstructions, 
caused  by  logs  and  snags,  form  during  every  freshet  stage.  They  should, 
however,  diminish  in  number  firom  year  to  year.  From  $1,000  to  $5,000 
will  be  required  for  the  annual  maintenance  of  the  completed  work. 

APPKNDICKS. 

(1)  History  of  past  work  upon  this  improvement  prepared  by  Mr.  W.  R.  Cnrtia, 
assistant  engineer.  ^ 

(2)  Commercial  statistics  furnished  by  Mr.  W.  R.  Grubb,  deputy  collector  of  cus- 
toms. 

Money  statement  . 

July  1,  1887,  amount  available 97,038.08 

Amount  transferred  from  Doboy  Bar... 4,204.60 

July  1,  1887,  total  amount  available 11,242.68 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 7,109.11 

July  1,  1888,  balance  available 4.i:0.57 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 14, 133. 57 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 
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HLSTORY  OF  PAST  WORK  IMPROVINa  ALTAMAHA  RIYBR,  GEORGIA. 

By  W.  B.  CUBTI8,  Ajslstant  Engineer. 

1878.--An  act  of  Congress,  approved  June  18,  1878,  appropriated  |8,000  forimprov. 
ing  Darien  Harbor,  Ga.,  which  is  the  main  northerly  arm  of  the  delta  portion  of  the 
Altamaha  River.  This  was  the  firHt  appropriation  ever  made  for  this  locality,  and 
was  not  based  on  any  preliminary  survey  or  project. 

Contract  work  began  December  26,  I87rt,  and  end<Ml  April  24, 18T9.  Channels  50  feet 
wide  and  10  feet  deep  at  mean  low  watex  w«ro  ^t«Ql\^«Qi  V\iTQi\x^  *i  t^<(M\^  Vw.  '^vtVftiQ. 
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River  Dorth  of  Geiifiral'g  Island ;  a  ohaonel  75  feet  wide  aad  14  feet  deep  at  mean  low 
water  was  dredged  in  the  North  River  below  the  Union  Island  saw-mills.  At  the 
oonflaenoe  of  the  North  and  Darien  rivers,  known  as  the  ''  Break,"  the  channel  was 
deepened  to  12  feet  at  mean  low  water  and  the  width  increased  to  75  feet.  The  total 
amoant  of  material  removed  from  these  several  points  aggregated  51,041  oabio  yardtt. 

1880-^81. — An  act  of  Congress,  approved  Jnne  14, 1^0,  provided  for  an  examination 
of  the  Altamaha  River.  This  examination  was  made  in  October;  1880,  under  the 
direction  of  General  Q.  A.  Oillmore.of  the  Corps  of  Eujgriaeers,  bv  W.  O.  Williamson, 
asaiatant  engineer,  whose  reports  and  estimates  are  printed  in  Appendix  J  9,  of  the 
Aonaal  Report  of  the  Chief  of  Engineers  for  1881. 

ld81-'82.— An  act  of  Congress,  approved  March  3,  1881,  appropriated  $5,000  for  im- 
proving this  river.  This  appropriation  was  expended  in  bailding  a  snag-boat,  which 
was  paid  for  in  part  by  the  appropriation  tor  improving  the  Savannah  River.  This 
snag-boat  was  completed  in  February,  iridZ. 

Im^'SS. — An  act  of  Congress,  approved  Aagnst  2, 1882,  appropriated  $15,000  for  con- 
tinning  this  improvement,  in  November,  1)^,  an  examination  was  made  by  Capt. 
James  C.  Post,  of  the  Corps  of  Engineers,  to  select  points  where  work  was  moxt 
needed.     High  water  prevented  any  contract  work  daring  the  fiscal  year. 

1863-^84. — In  September  and  October,  1883,  a  channel  100  feet  wide  and  4  feet  deep  at 
liiw  water  was  opened  throagh  Town  Blaff  Ledge,  319  cubic  yards  of  rock  being  removed. 
The  ledge  at  Piney  Binff  was  similarly  improved  by  tbe  removal  of  1,480  cubic  yards 
of  rock.  All  work  was  done  by  contract.  IrYom  October  I,  1083,  to  February  23, 
icj84,  the  snag  boat  Toceoa  operated  between  Darien  and  Ohoopee  White  Blufi,  115 
miles  above,  and  amoved  32:1  soags,  2  piles,  and  185  leaning  trees. 

l884-'85. — An  act  of  Congress,  approved  July  5, 1884,  appropriated  $5,000  for  continu- 
ing tbisimproveiiient.  In  November,  1884,  a  survey  of  Beard's  Bluff  Bar,  22  milesai>ove 
Doetortown,  was  made  by  Lieut.  F.  V.  Abbot,  of  the  Corps  of  Engineers.  Contract 
work  began  at  this  point  on  December  27,  1884,  and  ended  June  15,  1885.  Heavy 
fresbeta  caused  the  suspension  of  this  work  from  February  3  to  Mav  19, 1885.  A  train- 
ing-wall 1,744.2  feet  long,  of  brush  fascine-mattresses,  loaded  witu  stone  and  gravel, 
was  conatmcted  over  the  shoal,  and  some  650  feet  of  shore  protection  of  brush  fascines, 
loaded  with  stone  and  sand^  was  built  on  the  left  bank  of  the  river  below  the  train- 
ing wall.  Three  thousand  nve  huudred  and  forty-five  and  thirty-eight  one  hundredths 
cubic  yards  of  fascines,  811.2  cubic  yards  of  stone,  and  428.44  cubic  yards  of  gravel 
were  nsed  in  this  work. 

From  March  15  to  June  9,  1885,  the  snag-boat  Tocooa  operated  between  Ohoopee 
White  Blnff  uid  jump's  Field  Landing,  97  miles  below,  and  removed  32  snags  and  logs 
and  433  overhanging  trees.  From  April  9  to  May  3  the  boat  was  tied  up  on  account 
of  high  water.  In  December,  1884,  and  January,  1885,  a  survey  of  Darien  Harbor 
fn>ml)ari#n  to  Doboy  was  made  by  Lieut.  T.  H.  Bailev,  of  the  Corps  of  Engineers. 

188o-'d6. — No  work  was  done,  on  account  of  lack  of  funds. 

1886-W. — An  act  of  Congress,  approved  August  5,  1886,  appropriated  $20,000  for 
this  imnrovement,  but  specified  *'  that  $10,000.  or  so  much  thereof  as  may  be  necessary,'' 
should  be  exnended  on  Doboy  Bar.  In  Marcn,  1887, 12  trees  were  removed  from  near 
Hughes  Landing,  but,  the  water  being  too  high  for  effective  work,  the  boat  was  taken 
to  SaTannah.    No  other  work  was  done  during  the  year. 

QVKEMAl.  RSHARKS  CONCBRNINO  THB  COMMXBCK  OF  THB  PORT  OF  DARUCN,  OEOBaiA. 

m 

The  commercial  prosperity  of  Darien  is  primarily  dependent  on  the  Altamaha  in  the 
same  degree,  as  the  usefulness  of  the  Altamaha,  the  Ocmulgee,  and  the  Oconee  is  regu- 
lated bv  tbe  shinjpinff  facilities  which  Darien  as  a  distributing  point  can  offer. 

Tbe  shoaling  of^Doboy  Bar  necessarily  affects  the  volume  of  trade  from  the  fact  that 
the  extra  cost  of  transportation  of  the  products  of  the  country  adjacent  to  these  rivers 
to  deeper  and  more  distant  harbors  is  so  high  as  to  prevent  Darien  from  competing 
socceasfully  with  the  neighboring  ports,  which,  through  liberal  appropriations,  etc., 
do  not  suffer  fh>m  shallow  entrances. 

Happily  Darien  is  naturally  the  distributing  point  for  the  Ocmulgee,  the  Oconee, 
and  iae  Altamaha.  Her  usefulness  as  such  can  be  impaired,  as  it  now  is,  through  the 
shoaling  of  the  harbor  entrance,  but  no  other  point  can  be  substituted  to  serve  that 
purpose. 

Tne  money  spent  on  the  improvement  of  the  Altamaha  has  doubtless  saved  twenty 
tiroes  the  amount  to  those  who  from  their  situation  are  compelled  to  use  this  stream 
for  carrying  the  ivroducts  which  form  the  principal  means  of  their  subsistence  to 
market.  It  is  a  hard  task,  however,  to  collect  statistics  which  show  exactly>^h»t 
saving  in  transportation  has  been  effected  bv  the  vast  improvements  accomplished  by 
Groveminent  appropriations.  The  beneficial  effects  are  felt  by  thousands  engaged  in 
tbe  maxnfacture  of  yellow  pine  in  the  various  river  counties. 

During  1887,  25,000,000  feet  of  pitch-pine  timber  and  lumber,  not  included  in  the 
figares  submitted,  had  to  be  shipped  via  Saint  8imon*s  and  Bapelo  at  a,ii  ^xUia^  Cj»^\.q1 
2beeat8perJ,a00feeL 
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The  work  done  by  the  Qovernment  on  the  Altam&ha,  Oooneo,  and  Oomnl^^ee  h 
has  opened  np  a  flonrUhing  trade  in  naral  stores,  and  considerably  iDcreaae<l  timl 
cutting  operations,  bat  in  order  to  eoable  the  rirer  territory  to  feel  f  ally  the  beo 
of  the  money  expended  on  the  rivers  the  deepening  of  Doboy  Bar  is  imperati^ 
necessary. 


ArrivdU  and  olaoroneof  of  vsmoIo  ai  JDorieii,  (To.,  firam  Jamuarjf  1,  1875,  lo  Daoan^ 

31,  1887. 

ABBTTXD. 


187B. 

1870 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1886 

1888. 

1887. 


CoMtwise. 


No. 


77 

65 

104 

61 

58 

66 

101 

117 

96 

81 

78 

108 

127 


Tom. 


28,053 
23,105 
24,827 
29,264 
23.275 
21,539 
40,619 
48.208 
88,178 
34,412 
27,768 
44,389 
67,035 


Crew. 


647 
611 

1,867 
641 
487 
489 
849 
999 
816 
714 
691 
862 

1.050 


Foraign  ports. 


American  Teseels. 


No. 


8 
2 
8 
1 
8 
1 


8 
8 


Tons. 


674 
1,051 
1,199 

688 
1,220 

463 


668 


Crew. 


22 
20 
25 
13 
29 
9 


18 
18 


48 


Foreign  veaeels. 


So. 


92 

124 

99 

126 

116 

134 

162 

90 

03 

93 

80 

43 

28 


Tons. 


47,600 
70,368 
60,913 
60,109 
67. 710 
68,072 
84,456 
61,421 
49,790 
60,178 
43.587 
90,773 
18,023 


Crew. 


1,198 

1,897 

1,231 

1,628 

1,407 

1,608 

1,991 

1,155 

1,136 

1,133 

976 

488 

296 


Total 


No. 


169 

189 

208 

188 

176 

201 

266 

208 

188 

175 

180 

160 

168 


Tone. 


75,663 

93,478 

106^414 

00,424 

82.184 

90,279 

126,293 

100,082 

87,963 

86,183 

71,003 

86^161 

72;  407 


Crew. 


1,845 
2.^08 
2,510 
3,288 
1.919 
2.110 
2,889 
3,163 
1,960 
1,883 
1,878 
1,886 
1,402 


f 

2 
2 

2u 
20 

m 

1» 
10 
19 

14 
19 


CLBABXD. 


1875.... 
1878.... 
1877.... 
1878.... 
1819.... 
1880.... 

1881 

1882.... 
1883.... 
1884.... 
1886.... 
1886.... 
1887..., 


22 
39 
44 
28 
40 
55 
80 
93 
66 
59 
46 
93 
126 


12,314 
9,300 
18,209 
7,843 
14,053 
17,076 
28,492 
34,098 
25,019 
20,637 
16,649 
38.295 
55.944 


828 
270 
814 
181 
801 
393 
617 
709 
610 
467 
889 
719 
1,016 


11 

4 

4 

6 

7 

7 

8 

8 

9 

11 

8 

10 

13 


4,066 
1,668 
843 
3,009 
3,766 
8,689 
8,120 
1,963 
8,633 
8,977 
3,354 
8,687 
1,144 


97 
82 
31 
62 
67 
72 

% 

73 
85 
62 
80 
17 


104 

180 

189 

149 

125 

168 

184 

116 

108 

119 

98 

50 

16 


66,760 
87,489 
98,796 
83,385 
85^433 
84,172 
95,363 
63,626 
56,411 
66.337 
52,742 
24,376 
8,612 


1,373 
3,263 
2,164 
1,947 
1,638 
2.016 
3,164 
1,484 
1,340 
1.478 
1,108 
564 
189 


137 
323 
217 
183 
172 
230 
272 
214 
183 
189 
152 
163 
144 


73,028 

1,797 

98;  843 

3,686 

106,846 

3,489 

94,286 

3,190 

82,250 

1,896 

104,837 

3,481 

128,965 

3,851 

99,685 

3,180 

84,963 

1,831 

90,951 

2,030 

72,745 

1,599 

66,358 

1,383 

86^700 

1,222 

22 
31 
20 
29 

m 
m 

IH 

19 

19 
19 

^? 
19 


Timber  ihipmenUflwn port  of  Darien,  CUi»f  from  January  1, 1675,  to  Dooembor  31, 1887. 


Foreign. 

Coaatwiae. 

TotaL 

Year. 

Soperflelal 
feet. 

Yalne. 

Snperfloial 
feet. 

Yaloe. 

Snperfloial 
feet. 

Yalne. 

1878w 

41,447,024 
60,782,000 
64,878,000 
69.697,124 
47,217,818 
74,612,620 
65,420,876 
36,639,379 
42,385,000 
60,666,000 
40,101,000 
19,960,000 
13,028,6U 

$567,634 
785^099 
776,866 
716,966 
666;  618 
895^860 
78^060 
439,673 
608,620 
607,872 
501,282 
319,600 
138.476 

10.993,600 

8,870,000 
11,888,100 

7,057,800 
12,646,800 
16,868,600 
26,642,800 
80,688,200 
22, 517, 100 
18, 673, 300 
14,984,100 
34.465,000 
fiO.  340  Rno 

1181,377.00 
138,105.00 
196,153.66 
116,453.70 
208,672.20 
253,67&60 
423.106.20 
506.355.30 
871,532.15 
806,460.45 
347,937.65 
661,440.00 
912.220.00 

52,439,624 
69.182,000 
76, 266, 100 
66,754.024 
60, 864, 618 
89.981,020 
9I|063,676 
67,327,570 
64. 902, 100 
89,229,300 
55,085,100 
54, 425, 000 
62,373,211 

1738^901.00 
878,204.00 
978,000.65 
832,8ia70 
775,285.20 

1,148,928.60 

1,208;  156. 20 
946.027.30 
880, 152. 15 
914,33L46 
740,19i).65 
870,940.00 

1.058. 960. 00 

181L 

1877. 

187a   

1879 

1880 

1881 

1883 

1883 

1884 

1886 

1888 

1887 

Totala  ... 

616,800,363 

7,448,360  I    383.648,900(5.523,390.90 

87^844,262 

11,967,913.00 

\ 

-r^ir- 
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Commeroi. 


Taw. 

Value  of 
Vucpoits. 

Yalae  of 
importa. 

Total  col- 
leotiona. 

1880 

11,821,904 
1,137,490 
1,073,008 

989.834 
1,038,185 

880,500 
1,037,830 
1,221,000 

18,800 

8,358 

1,025 

2.834 

11 

ill  808.72 

UJ81 

18,980.0^ 

11,254.19 

11.067.37 

9  688  I'U 

1882 

1883 

1884 

It^ 

2,359.01 

1888 

1887 ^ 

Fisst  laent.  O.  IL  CAiRn. 

€krp9  ofEnglmetn^  if.  8.  A, 


W.  R.  Grubb, 
Deputy  CoUeator,  Part  of  Darien, 


N  & 

IMPROVEMENT  OF  DOBOT  BAR,  GEORGIA. 

The  entrance  to  Doboy  SouDd,  lying  between  Sapelo  Island  on  tbe 
north  and  Wolf  Island  on  the  sonth,  is  situated  upon  the  coast  ot 
Georgia,  about  50  miles  by  the  coast  line,  south  of  the  Savanuah  River. 
The  bar  obstructing  this  entrauce  is  kuown  as  Doboy  Bar. 

Operations  for  improviug  the  channel  across  this  bar  have  been  car- 
ried on  in  accordance  with  a  project  of  improveihent  submitted  to  the 
Chief  of  Engineers  by  General  Gillmore,  the  officer  then  in  charge,  dated 
December  11, 1886,  and  printed  as  Appendix  N  16,  Annual  Report  of 
the  Chief  of  Engineers  for  1887. 

ORIGINAIi  CONDITION. 

In  1868  the  minimum  low-water  depth  in  the  main  ship-channel  was 
14  feet  and  from  that  time  to  1875  vessels  drawing  22  feet  were  able  to 
cross  the  bar  when  aided  by  favorable  winds  and  tides.  Shoaling  then 
began  to  take  place,  and  in  1886  the  minimum  low-water  depth  across 
the  bar  was  only  11.1  feet.    The  mean  rise  and  fall  of  tide  is  7.2  feet. 

PLAN  OF  IMPROVEMENT. 

The  present  and  prospective  demands  of  commerce  not  being  such  as 
to  warrant  the  expenditure  of  so  large  a  sum  of  money  as  wouJd  be  re- 
quired for  the  permanent  improvement  of  this  bar,  the  project  simply 
provides  for  the  experimental  expenditure  of  a  small  sum  of  money  in 
propeller  sluicing  or  hydraulic  excavating — preferably  the  former — 
with  a  view  of  aiding  the  development  of  a  new  channel  situated  on  the 
northward  of  the  main  ship-channel,  which  the  preliminary  examina- 
tions made  in  fTovember,  1886,  had  shown  to  be  in  process  of  formation. 

The  bar  is  essentially  a  drift-and-wave  bar  and  the  material  compos- 
ing it  is  a  mixture  of  fine  sand  and  fragments  of  shells,  and  when 
loosened  and  thrown  into  suspension  easily  moved. 

The  first  and  only  appropriation  ever  made  by  Congress  for  this 
locality  was  in  the  river  and  harbor  act  approved  August  5,  1886,  which 
provides  for  an  appropriation  of  $20,000  for  "improving  AYUwu^Vlw 
jBNaSS 66 
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River,  Gteorgia,  of  which  $10,000  are  to  be  used  on  Doboy  Bar,  o: 
mach  thereof  as  may  be  necessary." 

OPEBATIONS  DXTBINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888 

It  was  foand  iiniK>ssible  to  secure  an  American  vessel  suitable  f< 
propeller  slaicing.  Several  foreign  vessels  could  have  been  charten 
for  this  work  had  authority  for  their  charter  been  granted  when  iv 
quested,  but  this  was  not  received  until  after  the  close  of  the  acti\ 
sliipping  season,  and  it  was  then  impossible  to  charter  a  suitable  ves» 
at  any  reasonable  rate. 

Propeller  sluicing  having  to  be  abandoned,  a  plan  was  submitted 
which  would  admit  of  the  employment  of  an  ordinary  tug-boat  in  bar 
rowing  and  hydraulic  excavating.  The  method  used  was  a  modification 
of  that  devised  by  Oolonel  Mansfield,  of  the  Engineers,  and  describeil 
on  page  1302  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884. 

Owing  to  the  exposure  of  the  site  and  the  novelty  of  the  work,  it  wm^ 
difficult  to  charter  a  suitable  boat,  but  one  was  at  last  obtained, 
manned,  equipped,  and  supplied,  from  the  Propeller  Tow  Boat  Company 
of  Savannah,  at  $80  per  working  day  for  the  first  month  and  $62  per 
working  day  tbereafter.  The  company  was  required  to  provide  at  its 
own  expense  all  necessary  buoys,  anchors,  and  lines,  and  to  do  all  work 
in  connection  with  the  establishment  of  gauges,  ranges,  and  buoys,  and 
the  shifting  of  anchors. 

The  boat,  which  was  100  feet  in  length*  drew  10  feet  of  water  when 
loaded,  and  was  fitted  with  a  Niagara  pump  capable  of  delivering  1,144 
gallons  of  water  per  minute.  A  4-inch  iron  pipe  led  from  the  pump  to 
tlie  stern  of  the  boat.  '  Attached  to  this  was  a  flexible  rubber  hose,  22 
feet  in  length,  to  the  other  end  of  which  was  attached  an  inverted  T 
shaped  iron  pipe,  12  feet  in  length,  into  the  bottom  of  which,  at  inter- 
vals of  about  1  foot  were  inserted  three-quarter-inch  nozzles,  projecting 
outwards  from  the  large  pipe  about  2  inches.  This  gave  a  sweep  of  12 
feet  for  the  water  jet.  A  boom  projecting  beyond  the  stern  of  the  boaf 
allowed  the  apparatus  to  be  lowered  to  the  bottom  or  suspended  at  any 
desired  height  above  it.  In  addition  to  the  excavator,  the  tug  was  pro- 
vided with  a  harrow  weighing  about  1,000  pounds,  composed  of  a  cast 
iron  cylinder,  through  which  were  inserted  forged  steel  teeth  so  ar- 
ranged as  to  do  effective  work  in  every  position  of  the  harrow. 

Work  was  begun  on  July  18, 1887,  and  suspended  on  August  14, 1887, 
on  account  of  rough  weather.  During  this  peA)d  it  was  not  possible, 
on  account  of  the  heavy  sea  on  the  bar,  to  use  the  excavator.  The  har- 
row was  dragged  across  the  bar  one  hundred  and  three  times.  A  few 
lumps  were  lowered,  but  no  general  improvement  resulted  from  this 
work.  On  October  27,  1887,  the  season  having  arrived  when  good 
weather  was  to  be  expected,  operations  were  resumed.  The  bar  to  be 
removed  was  about  1,200  feet  in  width  and  varied  in  depth  from  8.5  to 
1 L  feet  at  mean  low  water. 

The  boat  was  placed  in  position  at  high  water  on  the  inner  edge  of 
the  shoal  and  worked  during  the  ebb  tide.  A  cut  of  12  feet  long  and 
GO  feet  wide  could  be  made  without  fleeting.  After  each  sweep  the  boat 
was  fleeted  astern  by  shortening  the  anchor  lines,  and  operations  were 
continued. 

Under  favorable  circumstances  a  cut  60  feet  wide,  from  2  to  3  feet 

deep,  and  24  feet  long  could  be  made  in  an  hour.    Many  difficulties  were 

encountered,  the  greatest,  perhaps,  being  that  of  keeping  the  boat  in 

proper  position.    The  point  wYi^t^  ^otVl  ^a«  being  done  being  about  4.6 


DoBOY  Bar,  Ga. 

Chart  showing  /ocetJ/cft   of  ivorjf  eionm 
in  fi'sc^f  year   enef/h^      Junt  %So,  /^M. 

ScaJe  of  ftef 

/ogrv  ■    ■    ■    ■    '  iii>o 
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iles  from  land,  the  wind  had  a  marked  effect  npon  the  direction  of  the 
)b-tide  currents,  which,  shifting  after  the  bow  anchor  was  down,  made 
very  difficult  to  hold  the  boat  where  desired.  Another  difficulty  arose 
om  inability  to  vary  the  draaght  of  the  boat. 

Near  high  water  the  propeller  was  too  far  from  the  bottom  to  effi- 
ently  aid  the  excavator,  and  work  had  to  be  suspended  shortly  after 
ilf  ebb  to  avoid  the  risk  of  losing  the  boat.  The  best  part  of  the  tide 
as  often  lost.  Very  bad  weather  was  encountered,  which  much  inter- 
red with  the  work.  The  bar  was  so  rough,  even  at  the  favorable  sea* 
»n  during  which  operations  were  carried  on,  that  it  was  not  possible  to 
ork  the  excavator  more  than  twenty -six  hours  and  fifty  minutesont  of 
•rty-four  working  days. 

The  harrow  was  dragged  across  the  bar  one  hundred  and  one  times 
iring  this  period.  To  the  difficulties  mentioned  must  be  added  the  usual 
les  incident  to  the  handling  of  lines  and  anchors  on  an  ocean  bar. 
As  a  result  of  the  work  done  a  small  inner  shoal  was  removed,  and  a 
it  about  600  feet  long,  60  feet  wide,  and  from  2  to  3  feet  deep  was 
ade  into  the  bar.  The  cut  was  full  of  ridges,  but  these  were  easily 
imoved  with  the  harrow.  No  shoaling  of  the  bar  seaward  of  the  point 
'  operations  was  produced,  the  sand  thrown  into  suspension  by  the 
ccavator  being  carried  by  the  ebb  currents  well  out  to  sea.  Beyond 
itting  off  lumps  and  ridges  the  harrow  had  little  effect,  but  the  exca- 
iter  worked  satisfactorily. 

Soon  after  the  first  of  December,  however,  heavy  northeasterly  storms 
3gan  to  prevail,  which  made  it  impossible  to  go  upon  the  bar  and 
lused  the  newly  made  cut  to  fill  with  sand. 

An  examination  made  about  the  middle  of  that  month  failed  to  show 
ly  sign  of  the  cut,  and  there  being  no  prospect  of  better  weather,  oper- 
ions  were  suspended  on  December  17, 1887. 

The  experiments  seem  to  show  that  with  a  suitably  constructed  and 
[uipped  boat  the  apparatus  described  would  provide  a  cheap  and  effi- 
vcioua  method  of  temporarily  improving  narrow  bars  composed  of 
aterial  easily  thrown  into  suspension  where  the  current  is  strong 
lough  to  carry  away  the  material  removed.  But  with  imperfect  plant, 
1  sites  of  great  exposure,  where  the  work  is  frequently  interrupted  for 
%js  at  a  time  by  rough  weather,  the  results  obtained  are  not  satisfac- 
►ry. 

CONDITION  OP  WORK  JUNE  30,  1888. 

Continued  rough  weather,  rendering  it  impossible  to  venture  out  upon 
le  bar,  has  prevented  the  making  of  an  examination  during  the  month 
r  June,  but  from  information  derived  from  local  pilots  it  is  thought  that 
3  material  changes  have  taken  place  in  thebarchannelsince  thesuspen- 
on  of  active  operations. 

COMMEROB  AND  NAVIGATION. 

The  average  foreign  shipments  over  Doboy  Bar  amount  to  about 
500,000  annually. 

For  vessels  engaged  in  the  coasting  trade,  whose  average  draught  of 
ater  is  about  15  feet,  thepresent  depth  of  water  is  sufficient,  but  foreign 
?ssels  are  generally  of  deeper  draught,  and  are  driven  to  load  in  many 
stances  with  Darien  timber  at  Sapelo  or  St.  Simons.  Commercial 
atistics  relating  to  the  improvement  are  included  in  my  annual  report 
operations  for  improving  Altamaha  Biver,  Georgia. 
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MISOBLLANEOUS. 

To  permanently  improve  Doboy  Bar  would  require  the  constructi( 
of  works  of  great  magnitude  and  cost,  and  it  is  thought  that  the  pre 
eut  and  prospective  demands  of  commerce  are  not  now  such  as  to  wa 
rant  the  expenditure  of  such  a  sum  of  money.    In  view  of  the  ezpei 
ence  of  the  past  year  it  is  not  thought  that  the  results  to  be  obtained  by 
the  expenditure  of  small  sums  of  money  in  temporary  improvement 
will  prove  satisfactory,  and  no  appropriation  is  therefore  asked  for  this 
locality  for  the  coming  fiscal  year. 

The  work  is  in  the  ooUection  district  of  Brunswick.  Darien  is  the  nearest  port  of 
entry.  No  duties  were  collected  in  1887.  Sapelo  is  the  nearest  light-house ;  Forts 
Oglethorpe  and  Pnlaski  are  the  nearest  forts. 

Only  one  appropriation  has  ever  been  made  by  Congress  for  this 
work.  The  total  expenditures  to  June  30, 1888,  including  all  outstand- 
ing liabilities  were  $5,795.40. 

No  further  work  is  at  present  contemplated. 

A  chart  of  Doboy  Bar  is  transmitted  herewith. 

Money  statement 

Jaly],  188T,  amount  available $10,000. 00 

July  If  1888y  amount  expended  during  fiscal  year,  excluBive  of 

liabilities  outstanding  July  1,  1887 15,795.40 

Amount  transferred  to  Altamaha  River 4,204.60 

10,000.00 


N7. 

IMFBOYEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

Aboat  2  miles  above  the  city  of  Bmnswick  Turtle  Biver  is  divided 
by  Bnzzard^s  Island  into  two  branches,  the  smaller  one^  flowing  to  the 
eastward  of  the  island  and  upon  which  the  city  of  Brunswick  is  sitaated 
being  known  as  East  Bivertthe  other  retaining  the  name  of  Turtle  Biver. 
These  streams  unite  again  about  I^  miles  below  the  city  to  form  Brunswick 
Biver.  The  lower  part  of  East  Biver  forms  what  is  known  as  the  harbor 
of  Brunswick.  Operations  for  the  improvement  of  this  harbor  have 
been  carried  on  in  accordance  with  a  project  of  improvement  prepared 
by  General  Oillmore,  the  officer  then  in  charge,  and  printed  as  Appen- 
dix M  12,  Annual  Beport  of  the  Chief  of  Engineers  for  1886.  This 
project  is  an  enlargement  and  modification  of  a  previous  one  submitted 
by  the  same  officer  and  printed  as  Appendix  J  7,  Annual  Beport  of  the 
Chief  of  Engineers  for  1880. 

ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low- water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  the  East  Biver,  in  front  of  the  city,  there 
was,  when  the  existing  project  of  improvement  was  adopted,  a  low- 
water  depth  of  only  1^  fathoms.  The  mean  rise  and  fall  of  tide  is  6.^ 
feet. 

PLAN  OP  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement 
(1)  A  training- wall,  projecting  from  the  most  easterly  point  of  Bu 

sard's  Island  and  located  approximately  parallel  to,  and  1,000  feet  or  let 

distant  from,  the  opposite  shore  o^  ^^^sX.  ^\\«t. 
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(2)  A  low  dam  across  Turtle  Kiver,  extending  obliquely  up-stroam 
from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of  Blythe 
Island. 

(3)  Short  spur-jetties  in  the  lower  part  of  East  Biver. 

(4)  Dredging  in  the  vicinity  of  Turtle  Biver  Dam  and  on  the  shoal  in 
the  lower  part  of  East  Biver. 

The  training-wall  and  spurs  were  to  be  constructed  of  palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  The  works  were  intended  to  establish  and 
maintain  a  15-foot  low- water  channel  across  the  shoal  in  East  Biver. 
The  cost  of  the  original  project  was  estimated  at  $73,187.50,  and  as 
modified  at  $190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  Biver.  Since  the  adoption  of  the  existing  project  six 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$92,500. 

The  project  of  improvement  and  estimate  of  cost  were  based  upon  in- 
sufficient data  and  need  revision. 

SUMMARY  OF  0PBBATI0N8  PRIOR  TO  JULY  1,  1887. 

A  training- wall  was  constructed,  springing  from  a  point  on  the  east- 
em  side  of  Buzzard's  Island  and  extending  N.  77^  30^  E.  335  feet; 
thence  8.  Uo  30^  E.  650  feet ;  thence  S.  12o  E.  3,549  feet  to  iU  present 
end. 

The  return  work  (with  the  exception  of  a  shore  extension  35  feet  in 
length,  built  of  log  mattresses)  and  780  feet  of  the  main  traiuiug-wall 
were  constructed  of  palmetto  cribs ;  the  rest  of  the  training- walls,  3,419 
feet  in  length,  of  double  raft  mattresses  loaded  with  riprap  stone. 
Forty-nine  cribs  were  used,  14  of  which  are  in  the  return  work.  Each 
crib  is  from  20  to  25  feet  in  length  and  from  9  to  13  feet  in  width.  The 
cribs  were  filled  with  brush  and  dredged  material  capped  with  stone,  and 
rose  from  the  bottom  to  the  level  of  mean  low  water. 

The  double  raft  mattresses  are  from  30  to  40  feet  wide,  from  8  to  4 
feet  liiick,  and  are  loaded  with  about  12  inches  of  stone.  In  raising  to 
a  higher  level  the  work  already  done,  ordinary  log  and  brush  mattresses 
from  15  to  30  feet  in  width  and  loaded  with  from  4  to  8  inches  of  stone 
were  nsed.  ^ 

The  old  palmetto  crib-work  being  too  narrow  to  build  upon,  foundation 
courses  of  mattresses  30  feet  wide  were  laid  behind  these  cribs  and  close 
against  them.  Upon  this  foundation  courses  of  mattresses  20  feet  in 
width  were  laid  until  the  work  was  raised  to  the  level  of  the  old  cribs. 
The  next  course  then  overlapped  the  old  crib- work,  and  upon  this  new 
crest  mattresses  of  frt>m  15  to  20  feet  in  width  were  laid.  Along  the 
return  face  and  at  the  angle  point  apron  mattresses  were  laid  on  the 
channel  side  of  the  work  to  guard  against  scour.  The  return  face  was 
brought  up  to  mean  high  water  and  the  training- wall  to  4  feet  above 
mean  low  water  at  the  angle,  gradually  sloping  down  to  the  level  of 
low  water  at  a  point  780  feet  beyond. 

Dredged  cuts  from  80  to  100  feet  in  width  and  from  14  to  15  feet 
deep  at  mean  low  water,  were  made  at  various  times  across  the  shoal. 
The  material  removed  consisted  of  a  mixture  of  sand,  loam,  and  clay 
and  aggregated  120,502  cubic  yards. 

Up  to  July  1, 1887,  the  total  exi)euditure  for  the  work,  including  out- 
Btmding  liabilities,  amounted  to  $92;411.66. 


'Vigi, .: 


1046     REPORT  OF  THE  CHIEF   OF  ENGINEERS,  U.  S.  AHMY. 
OPBRATIONg  bURINO  THE  FISOAL.  TEAR  ENDING  JUNE  30,  188b. 

On  acGount  of  lack  of  funds  no  active  operations  have  been  carried 
on  daring  the  year. 

CONDITION  OP  WORK,  JUNE  30,  1888. 

An  examination  of  the  work  was  made  daring  the  latter  part  of  May, 
1888.  No  settlement  of  the  training-wall  has  taken  place  daring  the 
year.  The  riprap  stone  covering  the  training-wall  has  been  closely 
cemented  together  by  oyster  shells  and  barnades.^  Projecting  ends  of 
logs  have  been,  as  was  expected,  entirely  eaten  np  by  the  teredo.  The 
mattress  hearting,  however,  is  in  good  condition. 

At  the  close  of  the  last  fiscal  year  the  minimam  low- water  channel 
depth  was  14  feet.  It  is  now  only  11.5  feet,  the  channel  having  nar 
rowed  and  shoaled  in  some  places  more  than  4  feet.  Great  shoaling 
has  also  taken  place  at  certain  points  along  the  city  wharves. 

OOMMEROE  AND  NAYIOATION. 

Abont  90  per  cent,  of  the  total  trade  of  Brunswick  is  dependent  npon 
water  carriage.  The  exports  within  tbe  past  eight  years  have  more 
than  donbled  io  valae,  while  the  naval  stores  trade  has  more  than  qaad- 
rapled  daring  the  same  period.  Nearly  37,000  bales  of  cotton  have  beeu 
shipped  from  Branswick  daring  the  present  calendar  year.  i?his  trade 
is  being  rapidly  developed.  The  total  trade  of  the  city  for  the  calendar 
year  1^7  was  about  double  that  for  the  preceding  year.  The  popala- 
tion  in  1880  was  less  than  3,000.  It  is  now  nearly  11,000,  having  in- 
creased about  25  percent,  daring  the  past  year.  A  line  of  steam -boats 
has  been  established  to  ply  between  Branswick  aud  Abbeville  on  the 
Ocmulgee  River  in  connection  with  the  Americus,  Preston  and  Lamp- 
kin  Railroad.  There  are  now,  in  all,  twenty  three  weekly  clearances  of 
steamers  for  coastwise  ports.  The  railroads  entering  Branswick  are 
being  put  in  better  condition,  new  wharves  are  building,  and  extensive 
terminal  facilities  are  being  provided. 

MISCELLANEOUS. 

Some  wharves  have  been  constructed  which  project  beyond  the  author- 
ized bulkhtod  line.  These  projecting  wharves  and  the  method  of  moor- 
ing vessels  at  right  angles  to  the  river  current  have  caused  some  shoal- 
ing along  part  of  the  city  front.  A  new  bulkhead  line  should  be 
established  and  wharf  owners  required  to  conform  to  it. 

The  work  is  located  in  the  collection  district  of  Branswick,  Ga.  Amount  of  daties 
collected  in  1887,  |37,520.  Saint  Simon's  is  the  nearest  light-boase,  and  Fort  Clinch, 
Fla.y  the  nearest  fort. 

Since  the  work  of  improvement  was  begun  the  following  appropria- 
tions have  been  made  : 

By  act  of  Cong^rees  approved — 

March  3,  1879 $20,000 

June  U,  1880 10,000 

March  3,  1881 S.OC* 

August  2,  1882 25,0( 

July  5,  1884 10,0 

August  6,  1886 22,a 

Total 92,5r 

Tbe  total  expenditores  to  June  20, 18^,  Iwclndlne  all  outstanding  liabilities,  wei 


B/^UNS  wiCH   Harbor  ,  (Sa  . 

Showing  pn)^r<e9S  of  /nt^royement 


Bn.  i/j^3v^Tajc 


•/9ocon9joan€ftn^  ^nnuaJ, 


FnoFti^t,     or    %/mtty  ,   nJtf^£.    /899 . 
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It  is  proposed  to  expend  any  fnnds  wbich  may  become  available  dar- 
ing the  present  fiscal  year  in  carrying  on  the  improvements,  after  a 
revision  of  the  project.  Previons  repod»  and  estimates  have  been  based 
upon  insufficient  data,  and  the  amounts  given  as  necessary  to  complete 
the  work  are  insufficient. 

The  sum  required  for  this  purpose  and  the  best  method  of  expend- 
iture can  not  be  given  in  advance  of  an  examination  and  survey,  to  be 
made  as  soon  as  fhnds  are  available.  The  sum  of  $97,500  can  be  econom- 
ically and  advantageously  expended  during  the  coming  year. 

AFPBMDICK8. 

(1)  Chart  of  Bnmswiok  Harbor,  ahowing  works  of  improToment  constmcted  to 
Jane  30, 1888.  > 

(2)  History  of  past  work — improyins  Branswick  Harbor. 

(3)  Commercial  statistics  famished  by  the  collector  of  the  port. 

Money  statement. 

July  1,  1887,  amonnt  arailable 188.44 

Jaly  1, 1868,  amoont  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  Jaly  1, 1887 $1.84 

Jalv  1, 1888,  outstanding  liabilities 49.87 

61. 71 

July  1, 1888,  balance  available 36.73 

Amonni  appropriated  by  act  of  Angast  11,  1888 35,000.00 

Amooni  available  for  fiscal  year  ending  Jane  30, 1889 35,036.73 


3: 


i  Amooni  thatean  be  profitably  expended  in  fiscal  yearending  Jane30, 1800    62, 500. 00 
<  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


H18T0BY    OF    PAlST    WOBK— IMPBOYINa     HABBOB    AT    BBUNSWICK, 

asoBaiA. 

By  Lieut.  O.  K.  Cabtbr. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
sboal  in  East  River. 

On  April  29, 1876,  a  report  npon  the  commercial  importance  of  the 
harbor  at  Bmnswick  and  a  project  for  the  improvement  of  the  ship- 
ehannel  were  snbmitted  by  (General  Gillmore,  of  the  Corps  of  Engineers. 

1879-^80. — A  snrvey  of  the  harbor  was  made  under  the  direction  of 
General  Gillmore  in  1879,  at  a  cost  of  about  $1,000,  and  a  revised  pro- 
ject of  improvement  submitted.  This  project  was  approved,  and  dredg- 
ing was  begun  on  May  17, 1880.  Up  to  the  close  of  the  fiscal  year  1,842 
cubic  yards  had  been  removed. 

1880-'8L. — Dredging  was  continued,  and  a  cut  of  an  extreme  length 
of  4,400  feet,  from  20  to  30  feet  wide  and  from  12  to  15  feet  deep  at  mean 
low  water,  was  made  through  the  shoal.  A  total  of  34,160  cubic  yards 
was  removed  during  the  fiscal  year.  A  return  work  335  feet  in  length 
and  476  feet  of  the  main  training- wall  were  constructed  during  the  year. 
Thirty-five  feet  of  the  shore  end  of  the  return  work  consist  of  a  log  mat- 
tress 24  feet  wide  and  loaded  with  riprap  stone.  The  rest  of  the  work 
is  composed  of  palmetto  cribs,  each  about  25  feet  long,  from  9  to  13  feet 
wide^  nawff  from  the  bottom  to  mean  low  water  and  loaded  mt\i  di%d^<^ 
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material  and  riprap  stone.    Thirty-seven  cribs  were  placed  in  posit 
during  the  year,  14  in  the  return  work  and  23  in  the  main  wall. 

188 W82. — ^Daring  the  year  16,016  cubic  yards  were  dredged  from  t 
channel  across  the  shoal. 

Twelve  palmetto  cribs  were  sunk,  extending  the  training-wall  a  dis- 
tance of  305  feet. 

The  cribs  were  then  abandoned,  and  from  that  point  on  double-raft 
mattresses,  from  36  to  34  feet  wide  at  the  bottom,  about  3  feet  in  thick- 
ness, and  loaded  with  about  12  inches  of  stone,  were  used.  Twenty  mat- 
tresses were  laid  during  the  year,  extending  the  training- wall  a  distance 
of  1 ,014.33  feet.  Ten  of  these  mattresses  received  a  layer  of  brash  12  feel 
wide  and  12  inches  thick. 

1882-'83. — ^During  the  year  28,484.16  cubic  yards  were  dredged  from 
the  shoal,  leaving  across  it  a  channel  100  feet  in  width,  with  a  least  mean 
high -water  depth  of  18  feet. 

The  training- wall  was  extended  2,405  feet  by  sinking  a  layer  of  double- 
raft  mattresses  loaded  with  riprap  stone.  There  were  employed  during 
the  year  in  the  execution  of  this  work  7,944.12  square  yards  of  mat- 
tresses, 1,142  cubic  yards  of  brush,  and  1,928.25  cubic  yards  of  stone. 
The  aggregate  length  of  the  main  training-wall  is4,199feet;  of  the  return 
face  335  feet. 

1883-'84.— No  work  was  done. 

1884-'85. — To  insure  the  stability  of  the  return  face,  the  top  of  which 
was  from  3  to  5  feet  below  low  water,  a  foundation -coarse  of  log  mat- 
tresses 20  feet  wide  was  laid  along  the  lower  face  of  the  crib- work.  (Tpon 
tliis  were  placed  successive  courses,  raising  the  new  work  to  the  level  ot 
the  old  cribs.  The  structure  was  then  raised  by  building  partly  on  the 
new  and  partly  on  the  old  work.  The  return  face  was  brought  up  to 
high  water,  at  the  shore  end,  sloping  thence  down  to  4  feet  above  mean 
low  water  at  the  outer  end.  Several  mattresses  30  feet  in  width  were 
sunk  as  an  apron  against  the  npper  side  of  the  return  face.  In  the  exe- 
cution of  this  work  there  were  employed  6,752.13  square  yards  of  mat- 
tresses and  890.3vCubic  yards  of  stone. 

1885-'86. — No  work  was  done. 

1886-'87. — Forty  thousand  cubic  yards  were  dredged  from  the  shoal, 
leaving  a  channel  from  40  to  80  feet  in  width,  with  a  least  mean  low- 
water  depth  of  14  feet.  The  return  face  of  the  work  was  brought  up 
with  log  and  brush  mattresses  loaded  with  riprap  stone  to  mean  high 
water  and  the  main  wall  to  4  feet  above  mean  low  wat'Cr  at  the  angle, 
gradually  sloping  down  to  the  level  of  mean  low  water  at  a  point  780 
feet  beyond. 

There  were  employed  during  the  year  in  the  execution  of  this  work 
9,674.75  square  yards  of  mattresses  and  1,448.05  cubic  yards  of  stone. 


COMMSBCIAL  STATISTICS—BRUNSWICK  HARBOR,   GEORGIA. 
[Furnished  by  Hon.  Jacob  E.  Dart»  oolleotor  of  oostoms.] 

Abont  90  per  cent,  of  the  total  trade  of  Branswick  is  dependent  npon  water  ca^ 
riage.  The  imports  by  water  transportation,  foreign  and  coastwise,  during  the  cal- 
endar year  1887  amounted  to  52,657  tons,  consisting  of  railroad  iron,  salt,  cotton,  iron 
piping,  fruits,  and  general  merchandise,  and  were  valued  at  $2,815,769.  The  freight 
paid  on  imports  amounted  to|7l,536. 

The  exports  by  water  transportation,  foreign  and  coastwise,  during  the  calendar 

year  18^7  amounted  to  144,077  tons,  consisting  of  cotton,  naval  stores,  timber  and 

Jamber,  wool,  cotton-seed  oil,  whale  ol\,  ^\A©»,  e>t«.,  aiid  were  valued  at  $4,122,660. 

The  freight  paid  on  exports  amounted  to^^^V,!^.   \V \^  «^\Xm"a\«\\?QaX» \>aa  T^xifition 


APPENDIX  N — ^BEPOST   OP  LIEUTENANT   CARTER. 


1049 


n  freight  rates  dae  to  improvements  already  executed  in  the  harbor  amounts  to  5 
per  cent. 

There  are  twenty-three  river  and  ocean  steamers  per  week  plying  between  Bruns- 
wick and  other  coastwise  ports,  an  increase  of  nine  per  week  over  the  preceding 
year. 

During  the  calendar  year  1887  the  entrances  at  the  port  of  all  vessels,  sail  and 
fiteam,  foreign  and  coastwise,  amounted  to  1.238,  and  the  clearances  to  1,210.  The 
tonnage  was  59,000  more  than  for  the  preceding  year.  The  number  of  passengers 
carried  was  more  than  36,000,  an  increase  of  about  20  per  cent,  over  the  preceding 
year. 

The  total  trade  of  Bronswick  in  1887  dependent  upon  water  carriage  amounted  to 
16,937,439,  as  against  $3,066^063  for  the  preceding  year. 

The  population  increased  about  2,000  during  the  year  1887,  being  at  present  about 
11,000. 

Large  docks  are  being  built  by  the  railroads,  and  there  is  eyery  prospect  of  heavy 
cotton  ahipmenti  daring  the  ooming  year. 


OOMXBBCXAI.  njLTwnoB. 


€Md  Cl4ttttMO0$ 


of  Mtfo/f ,  and  commerce,  at  Brunewick,  Oo.,  from  Januarit  1, 
1878,  to  Deeemher  31,1887. 


VonlgB  porta 

^^<i««i 

Ymurm, 

lirlnsa  vesooloi 

VoKclgn  voisds. 

Ke. 

TeM. 

Crew. 

Ko. 

Tons. 

Ofsw. 

Ka 

Tons. 

Crew. 

Ko. 

Toas. 

Crew. 

1878 

|87» 

1880 

1881 

1882 

1881 

1884 

1^0*5 

1886 

1887 

116 
148 
271 
279 
335 
290 
230 
242 
228 
194 

22^581 

44.807 

77,656 

100,451 

123,140 

110.302 

811^068 

03,280 

88,244 

80^731 

860 
1,000 
1,802 
2,239 
2.650 
2.368 
1,883 
1,928 
1.761 
1,626 

36 

88 

36 

13 

7 

11 

10 

10 

7 

8 

10,218 
8,286 

11,210 
4,174 
2,006 
4,814 
4,434 
3,216 
8,262 
8,261 

ro 

232 

817 

88 

57 

107 

88 

97 

48 
110 

41 
40 
80 
63 
63 
87 

126 
94 
98 

102 

10,008 
17.580 
14,996 
30,270 
26,068 
40.765 
62.818 
43.284 
47,798 
54.537 

493 

468 

432 

751 

604 

079 

1.435 

1,037 

1.164 

1.232 

193 
221 
846 
355 
406 
397 
375 
346 
334 
804 

61,810 
70.221 
103,871 
134,004 
152,202 
155,881 
155,315 
189,780 
130,304 
144,619 

1,613 
1.790 
2.641 
3,088 
3.410 
3.454 
8,416 
3,05'J 
2,835 
2,973 

CLBABED. 


1878 
1879 
1880 
1881 
1883 
1883 
1884 
1885 
1886 
1887 


124 
157 
270 
252 
278 
257 
176 
196 
184 
130 


82,707 
42,346 
78^018 
83,166 
06,170 
91,036 
62;  027 
71,846 
67,020 
61,805 


87ft 
1,116 
2,010 
1,732 
2.086 
1,062 
1,322 
1.481 
1,413 

958 


21 
14 
17 
19 
28 
88 
21 
17 
6 


0,231 
7,172 
5.010 
7.218 
7,761 
11.268 
16,200 
8,606 
7.528 
5,858 


m 

115 
156 
170 
240 
335 
100 
150 
143 


40 

47 

48 

87 

101 

124 

148 

135 

117 

131 


21,218 
21,730 
10,970 
42,650 
48.690 
55,717 
70, 612 
62,437 
56.280 
72,894 


560 
555 
650 
1.014 
1,130 
1.360 
1,633 
1.456 
1,305 
1,526 


201 
225 
332 
356 
808 
411 
362 
352 
318 
276 


63,216 
71.247 
103.000 
132,032 
152,630 
158,021 
149,748 
142.478 
130,828 
130,057 


1,600 
1.843 
2.675 
2.902 
3,895 
8,571 
3,290 
a.  127 
2,877 
2,627 


COMMSBCB. 


1878. 
1879 
1880 
1881 

\m. 

1883. 

1884. 
1886. 
1888. 
1887. 


Valae  of 
exports. 


$1,372,842 
1,394.<01 
1, 702, 570 
2. 230.  000 
2,700.000 
8,437.000 
8.500.000 
8.063,060 
2,828,656 
4,121.660 


Yalae  of 
imports. 


$400 
3,197 
8.098 
4,877 
2,734 
8,093 
958 
4.008 
2.897 
*2, 816, 769 


Total  col- 
lection. 


$4,600.97 

5,644.33 

17,723.27 

29,305.30 

20, 0'>a  00 

24,011.61 

10, 780. 32 

8, 039. 27 

6,834.43 

87,520.00 


^Ooeatwiae  sod  foreign. 
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Comparative  BtatemetU  ofreoeipU  and  §kipment$  of  naval  atoreo. 


I 


1^80 

18H1. 

1882. 

IH8J. 

t88t. 

188:». 

IH80 

1887. 


Bteetpte  (iMrrela). 


Stoekon 
hand. 


3.000 
3,935 
15, 101 
19, 791 
15.236 
8,016 
11,963 
45.337 


i 

OQ 


600 
340 


Beoeipttlbr 


36, 
67. 


TotaL 


3. 100 104, 
2. 200|  80, 
893,105. 
1. 610'  92, 
2,783,139. 
1, 161125, 


495  8.661 
5621:1.400 
35723.459 
078 16. 105 
62223,449 
95820.900 
36634,625 
546  33,238j 


39.495 
70,397 

119,548 
99,769 

130,858 

100.974 

151, 

170. 


su 


te(tetrels). 


CoMtwiae 

•Dd  intoiior 

towns. 


9.261 

13.730 

25.5:4» 

8.305 

24.342 

22. 516 

329137. 41Q 

459 


883  33, 


29.339 
37.020 
46  785 
9.816 
22,8o9 
20.197 
30.898 
22,356 


i 


ForcigB. 


I 


a37i 

8.621 
11,533 
5.183 
2,565 
3.656 
15,620 
7,959 


9rill, 


7.201 
18.077 

74,687 
98,983 
68,814 
75.094 
111,^31 


Stock  OB 


650 
8.009 

826 
12,229 
20.167 
16.169 
20.629 
23,986 


2,935 
15,191 
19,791 
15.236 

8,016 
11.963 
45, 337 
36^813 


S 

OQ 


340 


3,390 

1.803 

2.610 

2.78 

1,161 

1.4 


TotaL 


30,475  9,»1 


2»100  7Q,297ia,r.J> 


^ 


1I9,64826.&9 

99.76918,30^ 

120,85824,34: 

100.97423,51a 
151,12937.410 
176, 890,31. 4  J 


Fiist  Lieat.  O.  M.  C  AinsR, 

CJorpo  o/Enginoen,  U.&  A* 


Jacob  C.  Dart, 

CoUoetor. 


N8. 

IMPBOVEMENT  OF  CUMBERLAND  SOUND,  GEOHOIA  AND  FLOBIDk. 

The  entrance  to  Onmberland  Sound  is  sitnated  between  Oamberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

Operations  for  improving  the  channel  across  the  bar  at  this  entrance 
have  been  carried  on  in  accordance  with  a  project  of  improvement  snb 
mitted  to  the  Ohief  of  Engineers  by  General  Gillmore,  the  officer  then 
in  charge,  dated  June  30, 1879,  and  printed  as  Appendix  I  8,  Annual 
Report  of  the  Ohief  of  Engineers  for  1 879.  A  discnssion  of  the  general 
qaestion  of  the  application  of  jetties  to  this  entrance  is  published  as 
Appendix  H  C,  Annual  Report  of  the  Ohief  of  Engineers  for  1878. 

OBIOINAL  CONDITION. 


The  availabledepthof  the  entrance  in  its  unimproved  condition  varied 
from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise  and  fall  of  tide 
is  5.9  feet. 

PLAN  OF  IMPBOTBMENT. 

The  plan  of  improvement  provides  for  the  construction  of  two  low 
jetties,  composed  of  riprap  stone,  with  a  mattress  hearting  whenever 
admissible,  resting  upon  a  foundation  mattress  of  logs,  or  logs  and 
brush,  starting,  respectively,  from  the  shores  on  opposite  sides  of  the 
entrance  and  extending  seawards  across  the  bar  upon  lines  so  directed 
that  the  ends  will  be  parallel  to  each  other,  and  from  3,000  to  3,500 
feet  apart,  or  such  distance  as  may  herearter  be  deemed  necessary. 
These  jetties  were  intended  to  establish  a  low- water  channel  across  tiie 
bar  not  less  than  from  20  to  ^1  feet  in  depth.  The  cost  of  improvement 
was  estimated  at  $2,071,023. 

Nothing  was  ever  expended  m\mpto'ra\^\]fck^^T^\x^Ti^^\x^Q^^ 
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Soood  preyioos  to  the  adoption  of  the  existing  project.  Since  then  five 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$367,500.  The  project  of  improvement  and  estimate  of  coat  were  based 
npon  insoffident  data  and  need  revision. 

SUMICABY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1887. 

North  jetty. — The  shore  end  of  this  jetty  is  located  on  Gnmberland 
Island,  abont  7,700  feet  north  26^  30^  west  from  the  eastern  bastion  of 
Fort  Clinch.  From  this  point  it  extends  south  61^  30'  east  2,200  feet, 
thence  sonth  30^  east  5,172  feet  to  its  present  seaward  end. 

Work  on  this  jetty  was  commenced  in  Jane,  1881,  and  suspended  in 
March,  1883.  In  addition  to  the  foundatiouconrse,  7,372  feet  in  length, 
a  second  course  extends  from  the  angle  point  shoreward  a  distance  of 
1,439  feet.  Foundation-courses  of  two  spurs,  each  54  feet  in  length,  are 
also  laid  on  the  harbor  side  of  the  jetty  at  distances  of  1,627  and  1,800 
feet,  respectively,  from  its  shore  end. 

The  mattresses  of  the  foundation-course  of  the  jetty  vary  in  width 
from  25  to  52  feet,  and  those  of  the  second  course  from  20  to  25  feet. 
The  spurs  are  42  feet  wide. 

The  mattresses  are  from  19  to  22  inches  in  thickness^  and  are  loaded 
with  riprap  stone  to  an  average  depth  of  12  inches. 

There  have  been  used  in  the  work  46,480  square  yards  of  mattresses 
and  15,612  cubic  yards  of  riprap  stone. 

South  jetty. — Thoshoreendof  this  jetty  is  located  on  Amelia  Island, 
aboat  5,800  feet  east  18^  south  from  the  eastern  bastion  of  Fort  OliDch. 
From  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  measured 
along  the  axis  of  the  work.  From  the  initial  point  it  runs  as  follows, 
viz: 

Feet 

Raogel,  east 2,041.63 

Range  2,  north  68°  32' eart 5,625.37 

Range  3,  north  69°  32^  east 1 400.00 

Range  4,  north  710  32^  eait 400.00 

Range  5,  north  78°  32*  east 400.00 

Range  6,  north  78°  32^  east 400.00 

Range  7,  nortih  80*  2*  east 400.00 

Range 8,  north 81<' east 395.48 

In  addition  to  the  foundation-course  a  second  course  462.8  feet  in 
length  extends  seaward  along  the  second  range,  beginning  at  a  point 
917.7  feet  from  the  intersection  of  the  first  and  second  ranges. 

The  mattresses  of  the  foundation-course  vary  in  width,  on  the  first 
range  from  40  to  50  feet,  and  on  the  second  range  from  50  to  100  feet. 
On  all  other  ranges  their  width  is  100  feet,  as  is  also  that  of  the  mat- 
tresses of  the  second  course.  The  mattresses  average  about  18  inches  in 
thickness  and  are  loaded  with  riprap  stone  to  an  average  depth  of  12 
inches.  There  have  been  used  in  the  work  107,472.85  square  yards  of 
mattresses  and  33,615.86  cubic  yards  of  riprap  stone.  Up  to  July  1, 
1887,  the  total  expenditures  of  both  jetties,  including  outstanding  lia- 
bilities, amounted  to  $306,782.64. 

OPXSATIONS  DXTRINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

During  the  fiscal  year  operations  were  carried  on  by  means  of  the 
balance  of  $60,717.36  on  hand  July  1,  1887. 

The  work  of  construction  was  done  by  Mr.  Anson  M.  Bangs,  under  a 
contract  in  force  at  the  begiDDing  of  the  year,  and  cous\stei\  *\\x  ^iA.^\idL- 


-ATP 
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iog  the  second  coarse  of  the  jetty  seaward  a  distance  of  3,605.1  feet  '. 
original  foundation-coarse  of  the  jetty  was  at  some  points  too  nam. 
and  to  guard  against  iK)ssibIe  scour  due  to  the  development  of  stn 
parallel  or  cross-currents  the  mattresses  of  the  second  coarse  are  1 
feet  in  width  wherever  the  foundation-course  has  less  than  that  wid 
In  all  other  cases  the  width  of  the  second  course  is  90  feet.  The  folk 
ing  table  shows  the  work  done  during  the  year: 

J0t^  work. 
fLoeiaity,  Mwth  Jetty.] 


1887. 


July 

Aagut.... 
Septambdr. 
Ootober.... 
November . 


Total 

PieyionelykJd 


ICftU. 


8«nmnymrd»* 
9^m87 
8^188.76 
8,6B8lM 
8,884.17 
8,86L70 


87,72S.01 
107,478.86 


145^187.86 


Stone. 


8.608.07 
8,154.84 
2.048.08 
1,748.04 
3,880.58 


11,880.88 
S8,815w86 


45^480185 


AdTsnoe  In  feet. 


First  oooree. 


10,082.48 


10,082.48 


8 

ft 

8! 

61 

S5 


46 


3^96 


Operations  were  suspended  on  November  26|  1887|  on  account  of  the 
exhaustion  of  funds. 

During  the  year  an  accurate  triangulation  of  the  harbor  was  made 
for  use  in  future  surveys. 

CONDITION  OP  WORK  JUNE  30,  1888. 

An  examination  of  the  work  was  made  during  the  latter  part  of  May, 
1888. 

Both  jetties  are  in  good  condition  and  appear  to  be  completely  sanded 
over.  Portions  of  the  north  jetty  rise  above  low  water.  The  stone  cov- 
eriog  at  those  points  has  not  been  disturbed  by  the  waves;  the  interstices 
between  the  stones  and  logs  have  been  filled  by  sand  and  shells,  and 
the  whole  cemented  together  by  a  growth  of  shells  and  barnacles. 

There  has  been  a  tendency  of  the  bar-channel  to  move  to  the  south- 
ward during  the  year,  although  no  material  changes  have  taken  place 
since  last  year's  report.  Irregular  and  entirely  inadequate  appropria- 
tions have  combined  to  render  satisfactory  progress  impossible,  besides 
greatly  increasing  the  cost  of  the  work. 

oom]o:boe  and  navioation. 

All  of  the  commerce  of  Saint  Mary's,  Ga.,  and  a  very  large  portion  of 
that  of  Fernandina,  Fla.,  are  dependent  upon  water  carriage. 

The  commerce  of  Fernandina  has  increased  very  rapidly  during  the 
past  year,  but  the  figures  given  are  so  conflicting  that  it  is  difficult  to 
determine  the  exact  amount  of  this  growth.  I  have  assumed  as  correct 
the  figures  given  in  the  report  of  the  collector  of  customs.  The  tim- 
ber and  lumber  shipments  for  1887  were  84,541,000  feet,  being  more 
than  double  those  of  the  previous  year.  The  shipments  of  naval  stores 
for  1887  were  greater  by  more  than  3,500  barrels  than  those  of  the  pre 
vioaa  year. 
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^.  jients  of  timber  and  lamber  from  Saint  Mary's  for  the  year 

#ere  14,000,000  feet,  an  increase  of  2,000,000  feet  over  the  pre- 
i  year.  The  shipments  of  naval  stores  were  more  than  1,000  bar* 
Teater  than  for  the  previous  year. 

9  improvement  of  the  entrance  to  Cumberland  Sound  has  scarcely 
1  begun  and  no  reduction  in  rates  of  freight  or  marine  insurance 
properly  be  attributed  to  the  influence  of  the  work.    There  are 
two  steamers  per  week  plying  between  Femandina  and  New  York, 
ncrease  of  one  per  week  over  the  previous  year.    There  are  also  flf- 
wToii  steamers  per  week  plying  between  Fernandina  and  local  coastwise 
ports.    The  town  is  rapidly  growing.    Extensive  creosoting  works  have 
been  constructed,  the  railroads  terminating  there  are  being  put  in  bet- 
ter condition,  new  wharves  are  building,  and  more  extensive  terminal 
facilities  are  being  provided. 

mSOELLANBOUS. 

This  work  is  located  in  two  ooUeotion  distriots,  the  north  Jetty  being  in  the  dis- 
trict of  Saint  Mary's,  Ga.,  and  the  sonth  Jetty  in  that  of  Feraandina,  Fla.  Feman- 
dina, Fla.,  is  the  nearest  port  of  entry.  Amoant  of  duties  collected  in  1887,  $3,400. 
Amolia  light  is  the  nearest  light-honse  and  Fort  Clinch  the  nearest  fort. 

Since  the  existing  project  for  improving  Oumberland  Sound  was 
adopted,  the  following  appropriations  have  been  made  for  this  work : 

By  act  ef  Congress  approved — 

June  14, 1880 $30,000 

March  3, 1881 100,000 

Angn8t2,1882 60,000 

Jnly5, 1884 75,000 

Angnst  5^1886 112,500 

Total 367,500 

The  total  expenditures  to  Jane  30, 1888,  inolnding  aU  ontstaoding  liabilitiesy  were 
9336,494.26. 

It  is  proposed  to  expend  any  funds  which  may  become  available  dur- 
ing the  present  fiscal  year  in  raising  and  perhaps  in  extending  the  south 
jetty.  The  appropriations  heretofore  made  have  been  entirely  inade- 
quate to  an  economical  and  advantageous  prosecution  of  the  work  of 
improvement.  The  most  satisfactory  results  can  not  be  obtained  with 
expenditures  during  the  next  fiscal  year  of  less  than  $1,000,000. 

The  following  charts  and  papers  are  transmitted  herewith : 

(1)  Chart  No.  1,  showing  changes  in  shore-line  and  channels,  1843, 1856,  and  1887. 

(2)  Chart  No.  2,  showing  condition  of  improvemeDt  to  Jane  30, 1888. 

(3)  Chart  No.  3,  profile  of  jetties  to  Jane  30, 1888. 

(4)  History  of  past  work,  improving  Cumberland  Sound,  by  W.  B.  Curtis,  assist- 
ant enjanneer. 

(5)  Commercial  statistics  fiimished  by  the  collector  of  the  port. 

Money  statement. 

Jolyl,  1887,  amount  available $60,717.36 

July  1, 1888,  amoant  expended  during  fiscal  year,  exdasive  of  liabilities 
outstanding  July  1, 1887 ^ 59,711.62 

July  1,1888,  balance  available 1,005.74 

Amount  appropriated  by  act  of  August  11, 1888 112,500. 00 

Aiumiit  avaOable  for  fiscal  year  ending  June  30, 1889 113,505. 74 

r  Amount  (estimated)  required  for  completio^  of  existing  nrojeot 1, 591, 023. 00 

/  Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 

1890 1,000,000.00 

^^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1666  and  1867, 
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HISTORY  OV  PAST  WOBK  IMPROYINO  CUMBBRLAim  SOUND,  GEORGIA  AND  FLORIDi 

By  W.  R.  CuETifl,  AMistant  Emgjbnw. 

1875. — ^A  resolation  adopted  by  the  United  States  Senate  December  15.  1675,  called 
for  a  report  on  the  importance  and  practicability  of  improvinff  the  conaition  of  this 
sound.  This  work  was  referred  to  General  Q.  A.  Gillmore,  of  the  Corps  of  EngineerSi 
whose  report  is  printed  in  Appendix  H  6,  ioinnal  Report  of  the  Chief  of  Engineers 
for  1876. 

1879. — Jnhe  30, 1879,  General  Q.  A.  Gillmore  submitted  estimates  of  the  cost  of  im- 
proving this  entrance,  which  were  printed  in  Appendix  1 8  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  18T9. 

1879-'80. — ^An  act  of  Congress  approved  June  14,  1880,  appropriated  $30,000  for  this 
improvement ;  this  was  the  first  appropriation  for  this  work.  In  November  and  De- 
cember, 1879,  a  survey  of  this  entrance  was  made  by  Mr.  George  Daubeney,  assistant 
engineer. 

1880-^81.— An  act  of  Congress  approved  March  3,  1881,  appropriated  $100,000  for 
this  improvement.  Contract  work  began  under  the  previous  appropriation  on  Jone 
8, 1^1,  when  the  first  mat  was  sunk  on  the  north  jetty.  At  tne  end  of  the  fiscal 
year  276  feet  of  mattresses  had  been  laid  and  completed. 

1881''8^— Contract  work  under  the  first  appropriation  continued  until  November, 
1881,  when  the  contractors  abandoned  the  work  after  extending  the  north  jetty  930 
feet ;  this  extension  crossed  the  deepest  part  of  Cumberland  or  Swash  Channel,  and 
varied  in  width  from  35  to  52  feet. 

In  December,  1881,  work  was  resumed  on  this  Jetty  under  a  new  contract  and  the 
bottom  course,  50  feet  in  width,  extended  6,165  feet.  A  second  course  1,366  feet 
long  and  20  to  25  feet  in  width,  was  laid  where  the  work  crosses  the  channel.  In  lisy, 
18^,  work  began  on  the  south  Jetty  under  the  unfinished  first  contract;  1,316  feet  of 
foundation  course  ranging  from  40  to  50  feet  in  width  were  constructed  and  the  con- 
tract completed.  The  total  lengths  of  the  foundation  courses  at  end  of  fiscal  year 
were,  north  Jetty,  7,371  feet,  south  Jetty  1,316  feet. 

1882-^83.  An  act  of  Congress  approved  August  2, 1882,  appropriated  $50,000  for  this 
work.  Work  under  the  existing  contract  was  finished  in  September,  1882.  One  sec- 
ond course  mat  73  feet  by  25  feet  was  placed  on  the  north  Jetty  and  stone  distributed 
where  deficiencies  existed. 

Work  under  a  new  contract  began  in  October,  1882,  and  ended  March,  1883.  Two 
small  spurs  were  built  on  the  south  side  of  the  north  Jetty,  53  feet  long  and  42  and  43 
feet  wide,  respectively  ;  325  cubic  yards  of  stone  were  placed  on  the  Jetty  proper. 
On  the  south  Jetty  the  foundation  course  was  extended  2,&1  feet,  the  mattresses  vary- 
ing in  width  from  50  to  87  feet.  At  the  end  of  the  fiscal  year  the  total  lengths  of  the 
foundation  courses  were^  north  letty  7,372  feet,  south  jetty  4,167  feet.  A  survey  of 
this  entrance  was  made  in  April,  1883,  by  Lieut.  William  T.  Bussell,  Corps  of  En- 
gineers. 

1883-^84.  No  work  was  done. 

1884-'65.  An  act  of  Congress  approved  July  5. 1834,  appropriated  $75,000  for  this  im- 
provement. Contract  work  began  December  10, 1884,  and  ended  June  30, 1885.  The 
first  mattress  was  placed  75  feet  inside  of  the  entrance  of  the  south  Jetty.  The  ac- 
tual seaward  advance  of  the  foundation  course  during  the  fiscal  year  was  3,507  feet 
The  mattresses  were  100  feet  wide  and  loaded  with  12  inches  of  stone.  At  the  close 
of  the  fiscal  year  the  lengths  of  the  foundation  courses  of  the  two  Jetties  were  as  fol- 
lows : 

Feet 

Length  of  foundation  of  north  letty,  June  30, 1885 7,372 

Length  of  foundation  of  south  jetty,  June  30, 1^5 7,667 

1885-^86. — "So  work  was  done  on  account  of  lack  of  funds.  In  July  and  August, 
1885,  a  survey  of  this  entrance  was  made  by  W.  R.  Curtis,  assistant  engineer. 

1886-^87. — An  act  of  Congress  approved  August  5,  1886,  appropriated  $112,500  for 
continuing  this  improvement.  Contract  work  began  January  27,  1887,  and  was  coo- 
fined  to  the  south  Jetty.  The  foundation  course  was  extended  2,395.48  feet.  Tiie 
mattresses  used  were  100  feet  wide  and  were  loaded  with  12  inches  of  stone.  A  second 
course' of  mattresses  100  feet  in  width  and  462.8 feet  in  length  was  laid  across  the  deep 
pocket  beginning  at  a  point  2,959.33  feet  from  the  shore  and  extending  seawara. 
Those  were  first  loaded  with  10  inches  of  stone,  which  was  subsequently  increased  to 
12  inches. 

At  the  close  of  the  fiscal  year  the  lengths  of  the  foundation  courses  of  the  two  Jet- 
ties were  as  follows : 

Feet 

Length  of  foundation  of  north  Jetty,  June  30, 1887 7,372 

Z^u^li  of  foandation  of  BOutliietty,3nii«>^,ie8T 10,062.48 
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tal  amooni  of  material  uaed  in  theoe  works  to  Jane  30, 1887,  is  as  follows: 


MattraMM. 

Stone. 

r - 

OuHeuardt, 

46.480.00 

107,472.86 

(hUfie  vardt, 
15.612 
33,616.86 

f      •••••-••-•••  •••-••••••••••••-»••••••••••••••••••••»■»». ^»••-.• 

Is 

153,962.86 

49,227.86 

COmffKRCTAL  BTATUnCS. 

\mmd  cUwtmoe$  of  ve$$eU  amd  eammeree  at  Femandina,  Fla,,  from  January  1, 

1875,  to  Deoember  31, 1887. 

ASBIVIBD. 


1 

VortigB  pmiiL 

CoMlwIia 

ToUL 

Amerlosa  TMselSb 

Toieign  TMseli, 

1. 

Tods. 

Crsw. 

Ko. 

Tons. 

Crew. 

No. 

Toni. 

Crow. 

No. 

Tons. 

Crew. 

2 

117,863 

4,192 

47 

10^879 

850 

12 

7,487 

.  186 

271 

185,179 

4,e8« 

.0 

141,864 

4,749 

26 

4,808 

170 

28 

0,232 

249 

263 

165,479 

5,177 

iO 

100;  801 

8,343 

81 

8,788 

217, 

.     40 

12,647 

404 

221 

121.896 

3,901 

B 

120,846 

8,900 

17 

8,086 

101 

22 

8,204 

216 

222 

133, 124 

4, 216 

6 

183.020 

4,183 

28 

10,634 

252 

10 

6,689 

126 

243 

149,293 

4,516 

ro 

146^722 

4.470 

84 

22,896 

608 

22 

9,468 

240 

326 

188,581 

5,308 

^ 

171,648 

4,186 

17 

11.099 

314 

24 

11,603 

271 

278 

195,040 

4,T7I 

o 

146,883 

3,279 

16 

9.056 

242 

15 

6,630 

151 

270 

162. 078 

3,6ri 

i3 

96.037 

2,453 

6 

1,769 

43 

14 

0^229 

in 

203 

103, 935 

2,6:w 

m 

105^061 

2,864 

8 

865 

21 

10 

4,029 

88 

189 

109,955 

2,97:1 

» 

111,698 

3,131 

7 

009 

47 

22 

9.786 

210 

198 

122,482 

3.388 

» 

147,418 

4.0U 

7 

2,112 

68 

16 

5,187 

146 

227 

154, 717 

4,213 

» 

817.796 

6,030 

10 

6^402 

122 

22 

8,565 

220 

390 

832,966 

6,372 

CLEAJtED. 


eo 

121,028 

4,908 

81 

8,230 

228 

16 

6,343 

212 

275 

184,610 

4,743 

14 

161. 164 

6.058 

21 

6,040 

147 

26 

9,002 

269 

291 

166,196 

6.474 

» 

106,615 

8,600 

24 

6,340 

166 

42 

13.741 

412 

231 

126.606 

4.168 

» 

124,883 

4.086 

19 

4.911 

123 

26 

9.080 

236 

240 

138,874 

4,445 

75 

129,654 

4.079 

81 

11,067 

268 

12 

8.016 

104 

218 

148,737 

4,501 

M 

156,659 

4,505 

31 

14,207 

327 

24 

10,202 

240 

299 

180,068 

6,072 

H 

138.593 

8,730 

41 

22,007 

506 

81 

15,335 

351 

276 

175,940 

4.587 

17 

186,666 

8.166 

80 

16,497 

870 

81 

14.962 

321 

287 

167,125 

3.857 

58 

86,815 

2.246 

82 

8,926 

210 

24 

9,413 

231 

209 

94,153 

2,081 

ro 

104,462 

2,688 

27 

8,831 

176 

15 

6,488 

158 

210 

119,781 

3,022 

» 

112,986 

2,970 

83 

10,261 

249 

21 

9,893 

221 

239 

132.580 

8.440 

14 

158.092 

4,208 

27 

9,072 

200 

26 

9,817 

290 

267 

171,981 

4,707 

M 

826,842 

4,600 

20 

8,663 

232 

38 

11,607 

827 

868 

846,501 

5,059 

COIOCBBCE. 


Vsliieof 

^y_i__  j^ 

•            . A- 

Total  oom- 
moroo. 

VAllie  Of  impons. 

Datioa  col- 

r« 

ForelgB. 

CoMtwifO. 

VoToign. 

CoMtwiae. 

lected. 

••  ••**  •* 

1200,791 
226,076 
810,226 
248,000 
276,470 
287.780 
20,100 
202,400 
3C8.000 
173,600 
214.726 
191,695 
226,960 

$1,119,979 

1,170,240 

676,856 

780,007 

921,308 

067,093 

1,064,804 

1.842,421 

2.678,010 

1,164,462 

2,134,541 

2,848,000 

8,500,000 

♦14.804 
46,170 
10^804 

8.143 
11,088 

3,676 
11,791 
45,792 
11,229 

1,874 

4,180 

690 

23,806 

1765,718 
1,131,032 
1,146,863 
172,234 
1,360,432 
1,865.857 
1,786,546 
7,636,688 
2,262.756 
1.738,620 
1,502,644 
1,625,000 
2,000,000 

$2,080,792 
2,573,827 
2. 152, 747 
1,901,983 
2,568,308 
2, 294, 405 
8, 104, 831 
3,217.201 
6,095,594 
8,078,666 
8,856.991 
4,660,1&5 
5,750,856 

$1,817.84 
2, 181. 40 
2,876.00 
2,090.00 
3,424.00 
7.808.00 
8,183.00 

36.590.00 
5, 506. 00 
1.831.00 
1.451.28 
80a09 
3,400.00 

Lieat.  O.  M.  Cabtrr, 

Cknjft  o/JSn^ine^$,  U.  8,  A, 


W.  A.  Mahoney, 

CoUectoT. 


'^^^>'"1?1 
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Jrriiodl  nmd  tUaratMei^fveiieUj  and  commeroej  at  Saint  Mar^^a,  (ro.,  from  Jammar\ 

1879,  to  December  31,  1887. 

ASBIV£D. 


^  . 

Foreign  ports. 

1V^^. 

TaM. 

Amerfoan  Tossels. 

Foreign  Tssseli. 

No. 

Tons. 

Crew. 

Ka 

Tons. 

Crew. 

Na 

Tons. 

Crew. 

Na 

Tons. 

Crew. 

1870 

68 
80 
22 
28 
26 
82 
40 
20 
87 

16^778 
8,962 
7,641 

16^604 
9,696 

11,294 

13,942 
7.882 

28,247 

278 
262 
166 
196 
182 
224 
289 
140 
222 

2,803 
694 

2,491 
871 

1,207 
639 
396 
321 
405 

64 

17 

64 

7 

24 

9 

8 

7 

9 

14 

16 

25 

16 

6 

6 

6 

6 

8 

6,166 
6,409 
11,292 
6,728 
2,112 
2,834 
2,028 
2,686 
4,286 

148 

185 

290 

146 

44 

67 

62 

66 

99 

73 
48 
53 
44 
86 
39 
46 
27 
46 

24,231 
16,086 
21,324 
10,508 
12^912 
14,066 
15,466 
10.288 
17.938 

475 

1880 

4^1 

1881 

500 

1882 

347 

1888 

25u 

1884 

2M) 

1886 

S40 

1886 • 

203 

1887 

321 

GLEABED. 


1879. 
1889. 
1881. 
1882. 
1^83. 
1881. 
1S86. 
1886. 
1887. 


68 

80 
22 
28 
26 
82 
40 
20 


16,778 
8,982 
7,641 

10.601 
9,686 

11,294 

13,042 
7,882 


378 
292 
166 
106 
182 
224 
280 
140 


10 
8 
7 
4 
3 
2 
3 
6 


8,577 
1,160 
3.262 
1,667 
1.207 
1,097 
1,196 
2,312 


83 
27 
68 

32 
24 
19 
25 
40 


14 

12 

29 

18 

6 

6 

4 

5 

8 


5,155 
4,979 
12.463 
6,791 
2,112 
2,234 
1,596 
1,646 
4,286 


143 

132 

823 

175 

46 

57 

42 

45 

90 


77 
46 
58 
50 

35 
40 

47 

30 

8 


25,505 
15.111 
23,336 
18,862 
12,015 
14.625 
15,732 
11.840 
4.286 


GOi 
361 
547 

m 

300 
210 


COMMEBCB. 


1879 
1880 
1881 
1882 
1888 


Valae  of 
exports. 


$82,491 
70,411 

149,838 
47,216 
26^902 


1884 
1885 
1886 
1887 


Yalae  of 
exports. 


$22,517 
27,127 
86, 6» 

428,500 


E.  A.  McWhorter, 

CoVUdwr. 


N9. 

EXAMINATION  AND  SURVEY  OP  SAVANNAH  RIVER  FROM  CROSS  TIDES, 
ABOVE  SAVANNAH,  TO  THE  BAB,  WITH  A  VIEW  TO  OBTAININa  TWENTY 
EIGHT  FEET  OF  WATER  IN  THE  CHANNEL, 


Office  of  the  Chief  of  Enginebbs, 

United  States  Abmy^ 
Washington^  D.  O.j  January  4^  1888. 

Sib  :  I  have  the  honor  to  sabmit  herewith  a  ooi>y  of  a  report  to  this 
ofSoe,  with  accompanying  map.  from  Ool.  Q.  A.  Oillmore,  Corps  of 
Engineers,  giving  the  results  of  a  survey  of  Savannah  River,  Georgia, 
from  Cross  Tides,  above  Savannah,  to  the  bar,  with  a  view  of  obtaining 
28  feet  of  water  in  the  channel,  made,  under  his  direction,  to  comply  witli 
the  requirements  of  the  river  and  harbor  ace  of  August  5, 1886,  together 
with  a  copy  of  the  preliminary  examination  of  the  same,  as  therein  pro- 
vided. 
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Golonel  Gillmore  Btates  that  in  the  project  submitted  it  is  assumed 
that  the  provision  of  the  act  calls  for  a  channel  having  a  central  high- 
water  depth  of  23  feet  and  a  navigable  depth  of  25  to  28  feet,  depend- 
ing npon  winds  and  tides,  and  that  the  accomplishment  of  this  object 
requires  not  only  the  constraction  of  certain  works  between  the  sea  and 
the  city,  which  he  describes,  bnt  also  higher  np,  in  order  that  an  ample 
basin  for  the  flood  tide  may  be  obtained ;  and  he  estimates  the  total 
aggregate  cost,  including  engineering  and  contingencies,  at  $G,660,000. 

Shoold  the  project  meet  with  the  favorable  consideration  of  Congress, 
the  sam  of  $600,000  conld  be  advantageously  expended  during  the  fis- 
cal year  ending  J nne  30, 1889,  in  the  prosecution  of  the  work. 
Yery  respectfully,  your  obedient  servant, 

J.  O.  DUANB, 

Brig.  Oen.j  Chief  of  Engineers^ 

Hon.  Welliam  0.  Endicott^ 

Secretary  of  War. 


pbeliminabt  £xam}nation  of  savannah  river  from  cross  tides, 
abotb  savannah,  to  the  bar,  with  a  view  to  obtaining  twenty- 
eight  feet  of  water  in  the  ohannel. 

United  States  Engineer  Office, 

New  Yorlc^  November  29, 1886. 

General  :  By  Department  letter  dated  September  27, 1886, 1  was 
informed  that  the  river  and  harbor  act  of  August  5, 1886,  provides  that 
ft  nreliminary  examination  should  be  made  of  ^^  Savannah  River  from 
)6S  Tides,  above  Savannah,  to  the  bar,  with  a  view  to  obtaioiog  28 
\  of  water  in  the  channel,"  Georgia,  and  that  this  examination  had 
n  assigned  to  my  charge.    I  was  also  instructed  to  report,  after  com- 
bing tlie  examination,  whether  the  river  is  considered  to  be  worthy 
mprovement,  in  which  case  a  survey  would  be  ordered  to  be  made. 
'ntU  now  the  work  of  improving  Savannah  Kiver  and  Harbor,  Geor- 
has  been  carried  on  with  a  view  of  increasing  the  depth  of  water  in 
1  river  and  harbor,  from  the  bar  up  to  the  city,  to  22  feet,  and  widen - 
the  channel  of  the  river  opposite  the  city  to  600  feet  of  uniform 
th  with  the  balance  of  the  channel.    The  appropriations  made  by 
igress  for  this  purpose  aggregate  at  present  $1,032,000,  of  which  the 
a  of  about  $882,000  has  b^n  expended  to  the  present  date.    Work 
i  lately  been  resumed  by  means  of  the  last  appropriation  of  $150,000 
.de  by  the  act  of  August  5, 1886. 

(Vlien  operations  were  suspended  last  time  the  improvement  had 
ogressed  so  far  that  vessels  drawing  from  20  to  21  feet  could  proceed 
'(iim  the  city  to  the  bar  at  a  single  tide.  There  is  a  reasonable  pros- 
pect that  the  required  depth  of  22  feet  can  be  established  at  the  esti- 
'iiated  cost  given  in  my  last  annual  report.  This  depth  is  that  which 
^e  bar  actually  affords. 

l%e  question  appears  to  be  simply  this,  whether  Savannah  Harbor  is 
^t  sufficient  importance  to  warrant  the  outlay  of  a  large  sum  of  money 
^ot  the  purpose  of  increasing  the  depth  of  the  channel  across  the  bar 
^^d  through  the  river  to  the  city  wharves  to  28  feet,  a  project  which 
^f)uld  embrace  extensive  and  costly  works  on  the  outer  bar.  The  char- 
^<iter  of  the  works  between  the  bar  and  the  city  must  also  be  materially 
^banged,  and  the  changes  required  will  necessarily  be  exp^u^Vv^.    T\k^ 
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eason  for  this  is  that  the  tidal  section  of  Savannah  Bivor  will  nee*, 
be,  in  great  measore,  canalized  in  order  to  maintain  the  greatest  cl 
nel  depth  of  which  it  is  capable,  and  yearly  dredging  wiU  be  probs 
uecessaiy. 

The  importance  of  Savannah  has  been,  in  my  opinion,  nneqnivoc« 
recognized  by  Congress  throngh  the  liberal  appropriations  thus  £Eur  mt 
for  improving  its  harbor.    An  enlargement  of  the  existing  project,  sc 
to  secure  a  depth  of  28  feet,  instead  of  22  feet,  will  nndoabtedly  v^ 
greatly  increase  the  commerce  of  the  port,  since  vessels  of  inoch  grea 
draught  conld  reach  its  wharves.    Savannah  may  be  considered  at  this 
time  to  be  the  most  important  port  of  the  United  States  on  the  Soath 
Atlantic  coast ;  it  is  now  the  second  cotton  port  of  America,  and  it  stands 
first  in  the  world  in  naval  stores.    The  shipment  of  lumber  has  largely 
increased.  Complaint  is  made  by  steam-ship  companies  that  theirvesf 
habitually  can  not  carry  off  all  the  freight  consigned  to  them  on  accoi 
of  being  limited  in  draught.    It  is  claimed  by  parties  apparently  c 
versant  with  the  subject  that  only  sufficient  depth  of  water  is  neeilei 
make  Savannah  a  most  desirable  shipping  port  for  the  products  of  i 
Western  grain  States.    If  it  should  be  found  practicable  to  obtain  i 
manently  a  depth  of  28  feet  in  the  river  and  on  the  bar,  Savannah  woi 
not  only  gain  vastly  in  commercial  aspects,  but  ^^ould  also  serve  r 
convenient  harbor  of  refuge  for  a  large  number  of  vessels. 

For  the  reasons  here  briefly  stated,  I  consider  the  Savannah  Bivei 
being  worthy  of  improvement,  and  recommend  that  the  sum  of  $3, 
be  allotted  for  making  a  survey  of  the  river. 

The  report  of  my  assistant,  First  Lieut.  O.  M.  Carter,  Corps  of  £i 
neers,  is  herewith  submitted. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLHOBB, 

Colonel  of  Engineers^ 
Bvt  Maj.  Oen.j  U.  8,  A 

Brig.  Gten.  J.  C.  Duane, 

Chief  of  Engineers  J  U.  8.  A. 


report  of  lieutenant  o.  m.  carter^  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga.,  November  22, 1886. 

Colonel:  In  compliance  with  yoar  instractions  of  tbo  Bth  instant,  I  Lave 
honor  to  snbmit  the  following  report  of  an  examination  of  the  *' Savannah  B 
from  Cross  Tides  above  Savannah  to  the  bar  with  a  view  to  obtaining  26  feet  of  w: 
in  the  channel. 

The  Savannah  River  has  been  so  fnlly  described  in  yonr  various  annual  reports  fi 
1873  to  1886.  inclusive,  and  especially  in  those  for  the  years  1873, 1880,  and  1682, 1 
no  further  description  is  at  the  present  time  considered  necessary. 

About  3  miles  above  the  upper  limit  of  the  city  of  Savannah  the  river  is  di  vidoc 
Hutchinsin's  Island  into  two  branches ;  one  flowing  past  the  city,  caUed  Front  Hi 
and  the  other  flowing  next  to  the  Carolina  shore,  called  Back  River.  The  stream  < 
necting  these  two  is  called  Cross  Tides,  and  the  examination  directed  extends  fi 
this  point  down  Front  River  to  the  sea,  a  distance  of  about  27  miles.  There  is  no  c 
merce  above  the  city  limits  requiring  any  improvement  of  the  river  in  that  diiec 
for  purposes  of  deep-water  navigation,  and  I  assume  that  any  work  to  be  execi 
there  will  simply  be  that  necessary  to  complete  the  scheme  of  improvement  lo 
down.  The  depth  of  water  on  the  bar  has,  it  is  reported,  not  sensibly  ohauged 
century,  and  vessels  drawing  22  feet  have  no  difficulty  in  crossing  it  in  calm  wea( 
at  ordinary  high  water.  The  project  according  to  which  all  work  upon  the  ri 
ooder  the  oireoiiou  of  tbe  l^ng\UQexI)ei^ttc\m<e>iiUiaa  up  to  the  present  time  beend 
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taring  a  channel  depth  from  the  city  to  the  sea  of  22  feet  at  mean  high 
tr.    The  cost  of  this  improvement  was  estimated  at  $1,212,000.    The  appropria- 

J  to  date  aggregate  $1,032,000,  and  about  $B82.000have  been  expended.    When 

the  improvement  were  beeun  in  1873,  the  deepest  nigh- water  draught  was  less  than 
17  feet,  the  usual  draught  oeine  about  14|  feet.  At  the  close  of  active  operations 
last  year  vessels  drawing  from  SKI  to  21  feet  were  able  to  go  from  the  city  to  the  sea 
ma  a  single  tide. 

As  the  depth  of  the  water  in  the  river  has  been  increased,  deeper  draught  vessels 
have  been  built  and  new  lines  of  steamers  established,  yet  the  commerce  of  the  port 
has  so  much  increased  during  this  period  that  the  present  depth  of  water  is  more 
adequate  to  the  present  needs  than  were  depths  of  from  14  to  17  feet  fourteen  years 
ago.  ^ 

There  has  been  a  steady  growth  of  both  the  foreign  and  domestic  trade  of  Savan- 
nah, until  at  present  it  is  the  largest  port  of  theSouth  Atlantic  coast,  the  second  cot- 
ton port  of  America,  and  the  chief  naval  stores  port  of  the  world.  The  net  cotton 
receipts  of  this  port  for  the  year  endingSeptember  1, 1886,  were  over  12  per  cent,  of 
the  total  crop,  and  were  greater  bv  75,^  bales  than  those  of  the  previous  year,  this 
increase  being  greater  than  at  all  the  other  Atlantic  ports  combined.  The  receipts 
of  naval  stores  wem  much  greater  than  in  the  preceding  year,  reaching  a  total  of 
127,785  casks  of  spirits  of  turpentine  and  476,508  barrels  of  rosin ;  42,183  tons  of  pig- 
iroa  were  carried  by  the  Ocean  Steam-ship  Companv  of  Savannah  as  against  32,178 
toQs  the  previous  year.  This  rapidly  growing  traae  is  solely  dependent  upon  the 
hartior  improvements  executed  here,  and  but  for  them  could  never  have  been  begun. 
The  shipments  of  lumber  exceed  those  of  the  preceding  year  b^  over  3,500,000  feet. 
While  tho  amount  of  freight  carried,  both  foreign  and  coastwise,  was  a  great  deal 
greater  than  during  the  preceding  year,  both  the  tonnage  and  number  of  foreign  ves- 
sels were  less,  and  as  the  depth  of  water  continues  to  increase  this  change  will  be 
still  more  marked,  and  the  reduction  of  freight  rates  due  to  this  cause  will  be  greater 
and  greater.  Mr.  Comer,  the  president  of  the  Savannah  Cotton  Exchange,  estimates 
that  the  reduction  in  rates  of  freight  and  insurance,  due  to  the  improvements  already 
executed  here,  is  at  least  25  per  cent. 

I  assume  that  a  depth  of  28  feet  will  admit  without  difficulty  vessels  of  from  25  to 
26  feet  draught.  So  far  as  the  cotton  trade  alone  is  concerned  vessels  drawing  24 
feet  will  answer  all  purposes  ;  but  those  vessels,  when  grain  laden,  or  when  carrying 
coal  or  iron  in  addition  to  their  cotton  cargoes,  need  more  water.  Even  in  the  cotton- 
carrying  trade  the  increased  competition  made  possible  by  deep  water  will  have  the 
effect  of  reducing  rates  of  freight. 

The  total  foreign  and  coastwise  exports  of  this  port  for  the  calendar  year  1885 
amounted  to  $42,2S3«397.11,  and  the  tocaa  commerce  to  over  $67,000,000.  The  amount 
of  business  done  during  the  year  is  estimated  at  over  $95,000,0(>0. 

From  the  foregoing  I  am  of  the  opinion  that  the  Savannah  River  is  worthy  of  im- 
provement from  **  Cross  Tides,  above  Savannah,  to  the  bar,  with  a  view  to  obtaining 
28  feet  of  water  in  the  channel ";  and  I  respectfully  recommend  that  the  sum  of 
$5,750  may  be  allotted  for  the  purpose  of  making  the  necessary  surveys,  etc. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieutenant,  Corps  of  Engineers, 

Col.  Q.  A.  GiLLMORB, 

Corps  of  Engineers,  U,  S.  A» 


survey  of  savannah  river  from  gross  tides,  above  savannah, 
to  the  bar,  with  a  view  to  obtaining  twenty-eight  feet  of 
water  in  the  channel. 

United  States  Engineer  Office, 

New  YorJcy  October,  12, 1887. 

General  :  Section  6  of  the  river  and  harbor  act  approved  August 
5, 1886,  provides  tha€  the  Secretary  of  War  should  cause  an  examina- 
tiou  or  survey,  or  both,  to  be  made,  and  the  cost  of  improvements  to  be 
estimated,  <^  at  Savannah  Biver,  from  Gross  Tides,  above  Savannah,  to 
the  bar,  with  a  view  to  obtaining  28  feet  of  water  in  the  channel.'^  This 
work  was  assi^rned  to  my  charge  by  Department  letteir  ot  B^^VfetxxXi^x  ^ 
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1886 ;  the  allotmeut  of  funds  for  the  purpose  was  made  March  16, 1 
and  I  have  the  honor  to  submit  the  following  report : 

Under  my  direetion  a  survey,  as  complete  as  could  be  made  with 
limited  amount  of  funds  which  the  Department  could  apply  to  the  f 
pose,  was  made  by  my  assistant,  First  Lieut.  O.  M.  Carter,  Corps  of  i 
giueers.    Additional  data,  greatly  to  bo  desired,  could  not  be  obtaiu 
owing  to  the  large  area  to  be  covered  with  the  available  funds. 

SUMMARY  OF  PREVIOUS  OPERATIONS. 

During  the  last  fiscal  year  operations  for  improving  Savannah  Jib 
and  Harbor  were  carrieil  on  in  conformity  to  the  general  plan  submit! 
with  my  rei)ort  of  August  28,  1873,  and  to  the  supplementary  proje 
of  March  19,  1879,  and  January  16,  1882. 

The  objeot  of  these  several  plans,  as  finally  adopted,  was  to  establf 
a  navigable  channel  from  Tybee  Beads  to  the  city  of  Savannah,  pra 
cable  at  high  tide  for  vessels  drawing  22  feet  of  water  (corresi>OQdi 
to  the  available  depth  on  the  bar),  the  north  channel  from  the  head 
Elba  Island  down  being  preferred.  This  was  to  be  accomplished  by  t 
construction  of  certain  specified  closure-dams,  wing-dams,  and  traiuii 
walls,  widening  the  water-way  at  the  city  front,  and  deepening,  widi 
lug,  and  straightening  the  channel  by  dredging  at  various  points 
and  below  the  city. 

The  plans  were  intended  to  secure  and  maintain,  at  a  total  estimal 
cost  (including  land  damages)  of  $1,212,000,  a  channel  having  abotU 
width  of  125  feet  and  a  low- water  depth  of  15  feet,  from  Tyb^  Boads 
the  city  of  Savannah. 

This  work  has  been  practically  accomplished.    Vessels  drawing 
and  21  feet  now  navigate  the  river,  while  a  considerable  sum  of  tf 
amount  estimated  remains  to  be  expended. 

The  details  of  the  projects  and  operations  above  referred  to  are  ful 
set  forth  in  my  reports  for  the  fiscal  years  ending  June  ^,  1873, 181 
and  1882  to  1887,  inclusive. 

THE  PROJECT  NOW  SUBMITTED. 

In  calling  for  a  project  for  improving  Savannah  River  and  Harbor, 
increase  the  depth  of  water  from  the  bar  up  to  the  city  to  28  feet,  as 
provided  for  in  the  act  of  August  5,  1886,  it  is  assumed  that  a  chanuel 
having  a  central  high-water  depth  of  28  feet  and  a  navigable  depth  of 
25  to  28  feet,  depending  upon  winds  and  tides,  was  meant,  and  t 
accomplishment  of  this  object  requires  not  only  the  construction 
certain  works  between  the  sea  and  the  city,  but  also  higher  up,  as  I 
as  Drakie's  Point,  in  order  that  an  ample  basin  for  the  flood  tide  m 
be  obtained. 

The  locations  where  each  work  is  believed  to  be  needed  may  be  en 
merated  as  follows : 

1.  Drakie's  Cat. 

2.  Nroni  Cross  Tides  to  Fort  Oglethorpe. 

3.  From  Fort  Oglethorpe  to  the  Oyster  Beds. 

4.  From  the  Oyster  Beds  to  Tybee  Roads. 

5.  From  Tybee  Roads  to  the  sea.  ^ 

1.  drakie's  cut. 

About  160,000  cubic  yards  of  dredging  will  be  here  reqnjred  to  increase 
the  area  of  the  tidal  basm. 
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2.  FBOK  CROSS  TIDES  TO  FORT  OGLETHORPE. 

The  distance  from  Gross  Tides  to  the  apper  part  of  the  city  of  Savan- 
h  is  about  3  miles.    There  is  no  commerce  above  the  city  which  would 
arrant  any  considerable  outlay  for  dred^ng,  bnt  in  order  to  facilitate 
e  tidal  flow  a  considerable  quantity  of  dredging  should  be  done  in 
is  reach,  and  a  portion  of  King's  Island  should  be  cut  away.    A  train- 
s-wall to  confine  the  tidal  currents  in  the  proper  channel  should  also 
built  ^m  the  lower  end  of  Marsh  Island  to  Kinsey's  Point 
The  work  of  widening  the  wat^r-way  opposite  the  city  to  600  feet, 
mmenced  under  the  previous  projects,  has  been  only  partially  accom- 
ished,  and  shoul^  now  be  completed  by  the  cutting  away  of  a  strip  of 
nd  on  the  Hutchinson's  Island  side.    A  frontage  of  about  2,300  feet, 
^eraging  62^  feet  in  width,  should  be  removed.    All  but  500  feet  of  the 
>nt  contains  wharves,  the  majority  in  a  more  or  less  dilapidated  con- 
««Jtion.    The  land  is  held  by  sundry  parties,  is  occupied  by  improve- 
ments, such  as  saw-mills,  log  ponds,  a  ship-yard  and  marine  railway,  and 
machine-shops. 

It  is  understood  that  the  city  authorities  agree  to  give,  and  the  land- 
holders to  accept,  an  equal  area  of  land  directly  in  rear  of  the  land  to  be 
ceded.    The  United  States  is  expected  to  pay  the  expenses  of  moving 
back  and  putting  up  again  on  the  new  sites  the  several  establishments 
now  existing,  and  of  replacing  the  wharves  along  the  front  as  it  may  be 
newly  established.    The  aggregate  claims  for  damages  on  this  account 
"'ill  probably  amount  to  $45,000  or  $50,000. 
It  may  be  proper,  after  the  land  on  Hutchinson's  Island  shall  have 
«n  cut  away,  to  extend  the  line  of  bulkheads  down  to  the  lower  end 
Fig  Island.    The  present  irregularities  of  the  shore-line  opposite  the 
ty  will  then  disappear,  the  tidal  currents  being  guided  by  training- 
alls  on  both  sides,  and  the  maintenance  of  the  increased  depth  of  the 
irbor  rendered  less  expensive. 

It  is  recommended  that  the  training- wall  at  the  Wrecks  be  kept  up  to 
present  high-water  level. 

A  channel  not  less  than  300  feet  wide  and  21  deep  at  low  water  should  - 
I  dredged  from  the  upper  limit  of  the  city  to  deep  water  at  Fort  Ogle- 
orpe. 

From  Fort  Oglethorpe  to  the  head  of  Elba  Island  no  improvement  of 
e  water-way  is  needed. 

3.  BETWEEN  THE  HEAD  OF  ELBA.  ISLAND  AND  THE  OYSTER  BEDS. 

To  increase  the  volume  of  ebb  flow  at  the  head  of  Elba  Island,  the  south 
aunel  must  be  gradually  obstructed,  as  proposed  in  the  project  of 
arch  19, 1879,  or  probably  finally  closed.  The  exact  location  and  char- 
^ter  of  the  structure  which  will  be  required  is  a  matter  for  which  there 

i!»  ample  time  for  consideration.    The  cost  of  a  high- water  closure-dam  is, 

~  iwever,  embraced  in  the  present  estimates. 
A  training-wall  should  be  constructed  from  Barnwell  Island  No.  3  to 
le  bight  of  the  Carolina  shore,  and  some  short  spur  shore  protection 
ay  be  i>eeded  in  the  vicinity. 

In  order  to  secnre  and  maintain  a  channel  of  the  desired  dimensions 
^ween  the  head  of  Elba  Island  and  the  Oyster  Beds,  additional  spur- 
vms  will  undoubtedly  be  needed  at  various  points,  their  exact  locations 
be  hereafter  determined  upon.  The  same  object  may  perhaps  be 
tained.  and  at  no  greater  cost,  by  connecting  the  heads  oC  tVi^  OL?AXi<& 
rea^^y  iMuatructed  by  traioingwallaf  which  would,  by  eqvi«Am\ig  Wi^ 


10&2     REPORT  OF  THE  CHIEF  OF  ENGINEERS^  V.  8.  ARHT. 

dams,  cause  the  shoals  between  the  sets  of  dams  to  disappear,  and  a 
form  reservoirs  for  the  deposit  of  material  dredged  in  these  localiti 
thereby  reducing  the  cost  of  dredging  to  a  minimum. 

When  the  channel  is  near  a  bank  of  the  river,  as  at  the  lower  end 
Elba  Island,  Yenns  Point,  and  Long  Island,  shore  protection  can  het 
plied  if  necessary. 

The  various  deep-water  pools  between  Fort  Oglethorpe  and  the  Oyst 
Beds  will  be  connected  by  a  dredged  channel  at  least  300  feet  in  wid 
and  from  21  to  22  feet  deep  at  low  water. 

4.  FROM  THE  OYSTER  BEDS  TO  TTBEE  ROADS. 

For  the  improvement  of  the  water-way  in  this  section,  which  inclad 
Ty bee  Knoll,  northeast  of  Fort  Pulaski,  the  construction  of  two  trainio 
walls,  extending  eastward  about  3  miles  from  the  Oyster  Beds,  will  be  j 
quired  to  concentrate  the  flow  of  water  at  the  mouth  of  the  river.  Th( 
exact  location,  extent,  and  mode  of  construction  being  now  indetera 
nate,  the  estimate  for  them,  which  is  considered  liberal,  may  vary  oc 
siderably. 

Dredging  between  these  training-walls  will  be  required. 

5.  TTBEE  ROADS  TO  THE  SEA. 

At  present  two  channels  exist  across  Tybee  Bar,  known  as  the  nor 
channel  and  the  main  or  south  channel.    It  will  be  seen  from  the  report 
of  Lieutenant  Garter  that  the  north  channel  has  been  increasing  in 
depth,  having  gained  over  2  feet  in  the  past  thirty  years. 

As  at  all  other  places  on  the  South  Atlantic  coast,  the  t'Ondency  of 
the  main  bar  channel  is  to  move  southward  and  eventually  disappear, 
to  break  out  again  further  to  the  northward,  and  it  is  therefore  proposed 
to  improve  the  north  channel  by  the  construction  of  a  detached  break- 
water on  its  north  side,  extending  from  a  point  near  the  lower  end  of 
Galibogue  Sound  in  an  easterly  direction  to  the  21-foot  curve  on  the 
outer  slope  of  the  bar.  A  south  jetty,  starting  from  the  northeast  point 
of  Tybee  Island  and  extending  in  a  northeasterly  direction,  may  be 
needed  for  the  better  concentration  of  the  ebb  currents,  and  the  cost  of 
this  has  therefore  been  included  in  the  estimates. 

The  materials  of  which  the  works  are  to  be  constructed  are  logs,  brush, 
stone,  and  concrete,  in  the  most  economical  proportions,  employing  stone 
and  conci*ete  as  sparingly  as  may  be  consistent  with  safety. 

DrcMlgiug  to  a  minimum  high- water  depth  of  28  feet  will  be  required 
from  the  city  to  the  sea. 

The  approximate  location  of  the  works  hereinbefore  mentioned  is  given 
upon  the  index  map  transmitted  herewith. 

It  is  estimated  that  about  11,000  linear  feet  of  shore  protection,  64,000 
linear  feet  of  spur-jetties  or  training-walls,  27,600  cubic  yards  of  brush 
mattresses,  1,500,000  square  yards  of  log  and  brush  mattresses,  84,000 
cubic  yards  of  concrete,  640,000  cubic  yards  of  stone,  and  7,000,000  cubic 
yards  of  dredging,  will  be  required  in  the  execution  of  the  proposed 
project. 

Tbe  total  aggregate  cost,  including  10  per  cent,  for  engineering  and 
contingencies,  is  estimated  at  $6,660,000. 

It  is  to  be  understood  that  the  project  herein  given  is  subject  to  8a<  * 
modification  in  the  location  and  method  of  construction  of  the  works 
improvement  as  experience  during  the  progress  of  construction  mi 
suggest 
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Dmmercial  statistics  relating  to  the  proposed  work  of  improvement 
Lndaded  in  the  report  of  my  assistant,  First  Lieut.  O.  M.  Garter, 
ps  of  Engineers, 
tie  following  papers  accompany  this  report : 

Report  of  First  Lioat.  O.  M.  Carter,  Corps  of  EDgineers,  and  his  commeroial  sta- 

s*  report. 

Index  map  of  the  Sayaunah  River. 

Charts  of  the  Savannah  River  from  sarvey  made  in  1887  (three  sheets). 

Very  respectfully,  your  obedient  servant, 

Q.   A.  OiLLMORE, 

Colonel  of  Engineers^ 


tie  Chief  of  Bnoineers,  XJ.  S.  A. 


BvU  Maj.  Oen.^  U.  8.  A. 


bxpobt  ov  usutknal^  o.  m.  oartbr,  corps  ov  knoinbsb8. 

United  Statrs  Enoinsbr  Officb, 

New  York,  Augutt  25, 1887. 

IjOHKL:  I  haye  the  honor  to  submit  the  following  report  upon  the  proposed  improve* 
\  of  the  Savannah  River,  (Georgia.  In  obedience  to  yoor  inskructions,  an  examina- 
and  sarvey  of  the  river  were  made  by  me,  under  authority  of  the  river  and  harbor 
f  August  5, 1886.  which  provided  for  a  survey  of  the  Savannah  River  ''from  Cross 
I  above  Savannah  to  the  bar,  with  a  view  to  obtaining  28  feet  of  water  in  the  ohan- 

e  amount  allotted  for  this  sarvey  being  less  than  one-half  of  the  least  amount  nec- 
y  for  that  purpsse,  the  data  upon  which  the  report  is  based  are  incomplete  and  in- 
tient.  The  works  of  improvement  recommended  are  therefore  simply  outlined 
mbject  to  such  modifications  as  the  information  to  be  obtained  hereafter  may 
est. 

DBSCRIPTION. 

e  Savannah  River  is  formed  by  the  Junction  of  the  Tugaloo  and  Keowee,  and 
1  in  a  southeasterly  direction  to  the  sea.  Its  channel  length  from  this  junction 
I  month  is  about  450  miles,  while  the  distance  in  a  direct  line  is  only  250  miles. 
ains,  with  its  tributaries,  an  area  of  about  8,200  square  miles. 
e  country  bordering  the  upper  part  of  the  river  is  hilly  and  generally  cultivated 
» the  river  banks ;  that  bordering  the  lower  part  is  low  and  swampy,  the  banks 
ther  side  for  miles  being  overflowed  during  every  freshet  season. 
e  cnrrent  in  the  upper  portion  of  the  stream  is  very  rapid,  and  carries  a  great 
of  silt  and  sand,  especially  during  the  high- water  season.  In  the  wider  portions 
e  river,  where  the  cnrrent  is  sluggish,  bars  are  formed  b^  the  deposition  of  the 
rial  which,  in  a  more  rapid  current,  was  held  in  suspension  or  roiled  along  the 
'  bottom. 

wards  its  mouth  the  Savannah  River  becomes  a  tidal  stream,  the  flood  tides 
iding  in  ordinary  stages  of  the  river  to  a  point  about  45  miles  above  the  sea.  The 
influences  are  much  modified,  however,  by  winds  and  freshets, 
a  point  about  12  ndles  above  the  city  of  Savannah  the  river  divides  into  three 
nels,  known  as  the  Front,  Middle,  and  Back  rivers,  separated  ftom  one  another 
ila,  Onslow,  and  Argyle  islands.  At  the  lower  end  of  Onslow  Island  the  Middle 
r  unites  with  the  Front  River,  this  stream  being  connected  at  the  lower  end  of 
le  Island  with  the  Back  River  bv  the  Cross  Tides. 

low  the  Cross  Tides  theFront  and  Back  rivers  are  separated  by  Hutchinson's  and 
slands.  At  the  lower  end  of  Fig  Island  the  Front  and  Back  rivers  unite,  and 
this  point  there  is  but  one  channel  until  the  upperend  of  Elba  Island  is  reached, 
« the  river  is  divided  by  a  succession  of  low  marsh  islands  |into  two  channels, 
iorth,  or  main  ship-channel,  and  the  South  Channel,  which  unite  again  below 
[spur  Island. 

HI8TORT  OF  IMPROVEMRNT. 

om  1733  to  the  outbreak  of  the  Revolutionary  war  there  was  little  change  in  the 
ition  of  the  river,  vessels  of  from  12.to  13  feet  dranght  being  able  to  pass  from  the 
to  the  sea  at  ordinary  high  water.  'On  the  bar  was  fouuduomS  to^  tathoTX^^kt 
water. 


'j»"*3E^|5" 
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Daring  the  Revolationary  war  two  Teasels  were  sank  on  a  shoal  opposite  the  oi 
known  as  the  '^  Garden  Bank  ;"  others  were  sank  farther  down  the  river,  below  1 
lower  end  of  Fig  Island,  at  a  place  since  known  as  the  **  Wrecks."  and  others  still 
above  the  city.    These  obstractions  caused  great  shoaling  in  the  river,  redacing  the 
hiffh-water  depth  at  the  Wrecks  from  18  feet  to  12. 

in  1767  an  act  was  passed  by  the  State  of  Georgia  levying  a  tax  npon  shipping  en- 
tering the  port  of  Savannah,  the  object  being  to  create  a  fand  to  be  nsed  in  clearing 
the  nver  of  wrecks.  The  amount  of  money  received  under  this  act  can  not  be  defi- 
nitely ascertained,  bat  was  not  much  less  than  $100,000. 

In  1793  it  is  reported  as  **  expedient  that  a  greater  body  of  water  should  be  thrown 
into  the  main  channel,"  and  accordingly  an  act  was  passed  by  the  State  empowerin^r 
the  commissioners  of  pilotage  to  *'  tnrn  and  alter  any  water  course  or  courses,  to 
make  cut-offs  from  river  to  river  and  from  creek  to  creek,  so  that  the  same  be  ood- 
fined  within  the  upper  point  of  the  south  end  of  Argyle  Island  on  the  main  stream  of 
the  said  river  and  to  the  mouth  thereof." 

From  1804  to  1809,  in  pursuance  of  this  authority,  the  commissioners  of  pilotage 
attemfited  to  close  the  Back  River,  and  a  number  of  piles  were  driven  between 
Hutchinson's  island  and  Argyle  Island  to  impede  the  flow  of  water  into  the  Crofls 
Tides.  Subsequent  futile  attempts  were  made  to  close  this  channel,  and  some  of  the 
piles  below  low  water  are  still  standing.  In  1797  two.  projects  for  the  closnre  of  the 
channel  Jietween  Hutchinson's  and  Fig  islands  were  suomitted  to  the  commiasionen 
of  pilotage,  but  no  action  was  taken  thereon. 

in  1816  tne  commissioners  recommended  the  closing  of  the  Fig  Island  channel,  aod 
various  efforts  were  made  to  accomplish  this  end  by  driving  piles,  sinking  wrecks, 
etc.,  but  none  of  these  efforts  were  sucoessfal.  In  1820  the  commissioners  report 
upon  the  continued  failure  to  close  the  Cross  Tides,  and  state  that  the  flow  of  water  in 
the  Baclc  River  is  increasing  so  much  that  "  Augusta  boats  can  not  float  at  half-tide 
at  many  points  in  front  of  town." 

In  18'.^  a  dredge  was  put  to  work  at  the  Wrecks  and  the  depth  of  water  on  that 
shoal  was  increased  nearly  1  foot. 

From  the  close  of  the  Revolutionary  war  up  to  1822  pilots  would  not  attempt  to  take 
out  vessels  drawing  more  than  11^  to  12  feet.  The  dredging  executed  at  the  Wrecks  in 
1823.  however,  so  improved  the  channel  that  in  1825  vessels  drawing  about  13  feet  coo  hi 
be  taken  out  in  good  weather  with  favorable  tides.  In  1826  the  first  appropriation  for 
the  improvement  of  the  river  was  made  by  the  General  (government.  The  project 
under  which  work  was  done  contemplated  dredging  at  the  Wrecks  and  the  building 
of  closure-dams  at  cross-tides  and  between  Fig  and  Hutchinson's  islands.  The  closare- 
dams  were  to  be  built  of  timber  cribs,  filled  with  clay  or  other  heavy  material,  and 
were  to  rise  to  2  feet  above  mean  low  water. 

Work  was  begun  at  the  Fig  Island  Dam  upon  these  plans,  but  the  cribs  were  onder- 
mined  and  carried  away  by  the  current.  The  method  of  construction  was  theu 
changed,  the  dam  being  built  of  oyster  shells  and  ballast  stone  and  faced  with  clay. 
This,  however,  was  not  successfal,  and  operations  were  at  last  suspended. 

In  the  mean  time  a  dredge  was  put  to  work  at  the  Wrecks,  where  the  channel  was 
deepened  about  a  foot,  vessels  of  from  13  feet  to  14  feet  draught  being  able  in  1830  to  go 
from  the  citv  to  the  sea  with  favorable  winds  and  tides. 

The  Wrecks  Channel  was  deepened  in  18:^5, 1836,  and  1837,  under  the  direotion  of 
Lieutenant  Mansfield,  of  the  Corps  of  Engineers.  He  also  advocated  tho  construction 
of  a  dam  between  Hutchinson's  and  Argyle  islands  at  the  Cross-Tides,  bnt  this  was 
opposed  by  the  State  of  South  Carolina,  and  therefore  abandoned. 

In  1839  Captain  Mackey,  of  the  Corps  of  Topographical  Enirineers,  reported  that 
"  the  visible  diminution  of  the  river  on  the  south  side  of  Hutchinson's  Island  slowly 
and  surely  continues,  and  the  constai^  increase  in  the  quantity  of  water  in  the  Black 
River  goes  on  in  the  same  proportion."  *  *  *  ''  It  is  evident,  if  some  measuresare 
not  taken  to  prevent  the  increase  of  water  passing  by  the  Black  River,  the  process 
now  going  on  will  finally  prevent  vessels  of  anything  like  a  deep  drauizht  from  com- 
ing to  Savannah  at  all."  He  recommended  **  a  system  of  piers  to  be  placed  so  as  to 
diminish  tho  breadth  of  the  inlet  and  outlet  of  the  Black  River,  thereby  oaoslng  tho 
water  to  be  slightly  checked  in  its  course,  both  in  flood  and  ebb  tide,  and  at  once  tarn 
it  in  the  desired  direction." 

His  scheme  of  improvement,  however,  was  not  adopted. 

In  1849  Lieutenant  Smith,  of  the  Corps  of  Topographical  Engineers,  recommended 
the  closing  of  the  Fig  Island  Channel  and  the  oonstraotion  of  two  jetties,  one  extend- 
ing down-stream  from  the  lower  end  of  Fig  Island  and  the  other  up-stream  from  the 
upper  end  of  Hutchinson's  Island,  the  former  to  direct  the  flood  and  the  latter  the  ebb 
current  into  Front  River.  This  project  was  never  carried  into  effect.  The  first  com- 
prehensive study  of  the  river  was  made  in  1853  by  a  commission  organized  under  the 
War  Department  to  devise  a  project  **  for  the  removal  of  obstructions  in  the  Savannah 
River  at  a  j^lace  called  'The  wrecks,'  and  the  improvement  of  the  navigation  of  said 
river,''    This  project,  which  waa  approveAX^'j  \>\!AC^Vi\e»€o€  Engineers  and  the  Secre- 
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^ry  of  War,  aimed  at  secariog  ''  a  channel  of  at  least  10  feet  in  depth  at  ordinary  low 
Aier  from  th«  entrance  of  the  river  up  to  the  city  wharves,  and  a  depth  of  12  feet  as 
i^h  up  as  the  anchorage  at  Venus  Point.'' 
The  recommendations  contained  in  the  project  were : 

1.  ''  To  widen  and  deepen  the  channel  at  the  Wrecks  and  over  Garden  Bank  by 
redgingy  straightening  it  at  the  same  time,  so  as  to  give  uniformity  of  curvature. 

2.  "To  close  the  upper  end  of  Fig  Island,  turning  the  water  south  of  the  island. 

3.  ''  To  •onstruot  a  Jetty  starting  firom  the  foot  of  Fig  Island,  and  extending  far 
lough  in  a  northeasterly  direction  to  deflect  a  considerable  portion  of  the  flood  from 
le  &ck  to  the  Front  River. 

4.  "To  build  a  deflecting  work  Just  above  King's  Island,  with  a  view  to  throw  an 
icreaaed  volume  of  water  into  Front  River. 

5.  '*  To  dredge  the  channel  over  the  knoll  off  Cockspnr  Island,  and,  if  found  neces- 
iry,  to  deepen  the  channel  north  of  King's  Island  and  at  the  foot  of  Marsh  Island,  and 
I  make  a  cut  across  the  lower  point  of  Isia  Island,  and  enlarge  the  existing  cut  across 
•rakie's  Point,  or  to  make  a  out  across  Hutchinson's  Island  from  the  Back  to  the  Front 
iver,  entering  the  latter  Just  above  Marsh  Island." 

The  estimate  cost  of  the  project  was  |201,427. 

The  sum  asked  for  by  the  Commission  was  appropriated,  and  in  18&3-'54  the  Fig 
liand  Channel  was  closed. 

In  1855-'56  a  number  of  obstructions  (sunk  during  the  revolutionary  war)  were  re- 
moved from  the  Wrecks,  and  a  channel  11  feet  deep  at  mean  low  water  was  dredged 
irongh  that  shoal. 

In  1857  the  King's  Island  jetty  was  bnilt,  and  in  1859-'60  a  considerable  amount  of 
redging  was  done,  especially  on  the  knoll. 

Nothing  more  was  done  toward  carrying  out  the  project  of  the  Commission. 
When  work  was  suspended  at  the  outbreak  of  the  civil  war,  vessels  of  17^  feet 
raa^ht  were  able  to  come  up  to  the  city  wharves,  when  aided  by  favorable  winds 
ad  tides. 

Dnring  the  civil  war  a  number  of  vessels,  piles,  iron-shod  snags,  torpedoes,  logs,  and 
mbor  cribs,  loaded  with  brick  and  stone,  were  sunk  at  various  points  along  the  river. 
1 1861  two  large  ships  and  one  smaller  vessel  were  suuk  near  Fort  Pulaski.  Later  on, 
ibs  built  of  yellow  pine  and  loaded  with  paving  stone,  brick,  and  live-oak  were  sunk 
i  the  head  of  Elba  Island.  Contiguous  to  and  just  below  these  cribs  sixteen  vessels 
ere  sunk  in  the  channel.  This  point  has  since  been  known  as  the  "  Obstructions." 
The  South  Channel  was  closed  atrits  upper  end  in  the  same  manner,  and  nine  cribs 
ere  sunk  in  an  irregular  lino  between  Fort  Lee  and  Battery  Tatnall.  Two  other  cribs 
ere  sunk  ashort  distance  above  and  used  as  a  mooring  for  the  ram  C^eorgia^  which  ves- 
1,  armored  with  500  tons  of  railroad  iron,  was  scuttled  and  sunk  on  the  night  of  the 
racaation  of  Savannah.  Wrecks  were  sunk  near  Fig  Island.  The  ram  Ogeechee  was 
ink  opposite  the  city  exchange,  and  another  vessel  was  sunk  a  short  distance  above 
lat  point. 

The  obstructions  thus  placed  in  the  river  caused  great  shoaling,  reducinff  the  high- 
ater  depth  from  17i  feet  to  13|  feet.  In  1866  the  work  of  removing  tue  wreclcs, 
lbs,  and  other  obstructions  in  the  river  was  begun  by  Mr.  Henry  S.  Welles,  under 
»n tracts  with  the  United  States  Treasury  Departmout  of  the  dates  of  May  1  and 
ily  5,  1863.  Under  these  contracts,  which  were  annulled  on  January  18, 1870,  thoro 
ere  removed  20  vessels,  40  cribs,  150  piles,  and  a  number  of  iron-shod  snags  and  tor- 
sdocs.  By*  an  act  of  Congress  approved  February  27,  1874,  Mr.  Welles  was  paid  the 
im  of  $19.1,132.06  for  the  work  oxocuted. 

In  1867,  the  navigation  of  the  river  being  seriously  obstructed  by  the  shoals,  the 
tv  of  Savannah  assumed  charge  of  its  improvement.  The  total  number  of  cubic 
irds  dredged  by  the  city  from  March,  1867,  up  to  May,  1871,  was  280,000,  and  the 
uonnt  exnended  for  dredge-boats,  scows,  steam-tugs,  labor,  and  superintendence 
om  the  close  of  the  war  up  to  1872,  when  the  United  States  Engineer  Dopartmont 
isnmed  charsre  of  the  improvement,  was  about  $157,000,  not  including  interest  on  the 
riginal  outlay. 

From  1865  to  1875  there  were  removed  from  the  river  (mostly  by  Welles)  60  timber 
r'lbs,  26  wrecks  of  vessels,  200  piles,  and  a  number  of  logi,  torpedoes,  etc.  One  ter- 
edo in  good  condition  was  removed  from  the  channel  as  late  as  the  present  year. 
In  1873  a  project  for  the  establishment  of  a  channel  from  Tybee  Roads  to  the  city 
f  Savannah,  practicable  at  high  tide  for  vessels  drawing  22  feet  of  water,  was  sub- 
iltted  by  General  Gillmore,  of  the  Corps  of  Engineers.  The  essential  features  of 
bis  project,  which  was  approved  by  the  Department,  were  as  follows: 
.1.  '*To  construct  a  dam,  or  a  deflecting  jetty,  preferably  the  former,  at  the  Cross 
"ides. 

2.  ''To  widen  the  water-way  opposite  the  city  front  to  575  feet. 

3.  <*To  deepen  the  channel  by  dredging  at  various  points  between  the  city  and 
[*ybee  Roads.'' 

The  cost  of  this  improvement  was  estimated  at  $481,320,  not  \TVc\Ti^VTi(S.\»\v^  cq%\>qI 
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jetties  and  bnlkheads,  which  might  be  found  necessary  at  Fig  Island  and  other  i>oints 
along  the  river.  It  was  believed  bj  the  aathor  of  the  project  that  **  if  the  constrac- 
tton  of  jetties  should  precede  dredging  a  large  portion  of  the  material  woo  Id  doabt- 
less  be  removed  by  the  increasing  sconring  effect  of  the  ebb-current,  probably  enoagh 
to  cover  the  cost  of  the  Jetties.'' 

A  Board  of  Engineers,  to  whom  this  project  was  referred,  recommended  its  adoption 
and  advised  the  removal  of  the  old  King's  Island  Jetty,  and  suggested  that  it  might  be 
found  necessary  to  construct  a  Jetty  extending  eastward  from  the  lower  end  of  Fig 
Island. 

In  1879  an  enlarged  project  of  improvement  was  submitted  by  General  Gillmore, 
retaining  the  features  of  the  project  of  1873,  but  recommending  the  definite  adoptiou 
of  the  North  instead  of  the  South  Channel,  which  involved  the  construction  of  a 
submerged  dam  across  the  South  Channel,  and  the  closing  of  all  lateral  channels  from 
the  head  of  Elba  Island  t<o  Fort  Pulaski.  It  also  provided  for  shoro  protection  at  van- 
ous  points  along  the  river  where  needed,  as  well  as  for  dredging,  a  feature  which  was 
essentially  embraced  in  the  previous  project.  The  eventual  necessity  of  a  jetty  ex- 
tending down-stream  from  Fig  Island  and  the  contraction  of  the  channel  from  Elba 
to  Cockspnr  islands  was  recognized,  but  no  estimates  were  given  for  this  work. 

In  1882  another  modification  of  the  original  project  of  improvement  was  submitted. 
It  retained  all  of  the  principal  features  of  the  two  preceding  projects,  but  provided  in 
addition  for  a  number  of  works  designed  to  render  the  further  improvement  of  the 
channel  permanent. 

The  details  of  this  project  were: 

1.  ''To  raise  the  Cross  Tides  Dam  to  mean  high  water. 

2.  **  To  regulate  the  width  of  the  river  along  the  city  front  by  enlarging  the  water- 
way at  certain  points,  and  by  contracting  it  by  wing-dams  at  Garden  Bank,  where 
the  widths  are  excessive. 

3.  ''To construct  a  trainiug-wall  extending  from  the  lower  end  of  Fig  Island  east- 
ward about  1  mile,  its  crest  to  be  about  3  feet  above  mean  low  water. 

4.  To  close  the  channels  between  Barnwell  Island,  to  raise  the  South  Channel  Dam, 
and  to  contract  the  river  by  wing-dams  at  various  points  between  the  head  of  £il>a 
Island  and  Fort  Pulaski. 

Shore  protection  was  also  provided  for  at  various  points  along  the  river,  aa  well  as 
dredging  upon  all  the  shoals  between  the  city  and  the  sea. 

The  cost  of  this  project  was  estimated  at  $730,000,  making  the  total  cost  of  improve- 
ment $1,212,000. 

Operations  under  these  projects  have  been  carried  on  since  1875  and  the  scheme  of 
improvement  nearly  completed. 

At  present,  with  favorable  weather,  vessels  drawing  from  20  to  21  feet  are  able  to  go 
from  the  city  to  the  sea  on  a  single  tide. 

RELATIVE  VOIDING  CAPACITIES  OF  DIFFERENT  CHANNELS. 

The  earlier  hydrographic  records  of  the  Savannah  River  are  very  meager,  but  as  far 
back  as  they  extend  the  water-way  of  the  North  Channel  has  always  exceeded  that  of 
the  South  Channel,  and  the  water-way  of  the  Back  River  that  of  the  Front  River. 

In  1839  Captain  Mackay  called  attention  to  the  continually  increasing  volume  of 
water  voided  by  the  Back  River. 

In  1873  General  Gillmore  stated  that  *'  the  Cross  Tides  water-way  is  larger  by  one- 
third  and  the  ebb-current  more  rapid  by  one-half  than  in  Front  River  below  the  Cross 
Tides,  and  nearly  two-thirds  of  the  water  coming  down  the  Savannah  River  flows 
through  the  Cross  Tides  into  Back  River,  while  only  one-third  of  it  passes  down  Front 
River  past  the  city  wharves." 

From  the  gauging  of  the  river  in  1879  we  find  that  the  volume  of  water  passing 
through  the  Cross  Tides  on  the  flood  tide  was  42  per  cent,  greater  than  that  passing 
through  Front  River,  while  during  the  ebb  tide  it  was  only  30  per  cent,  greater. 

The  volume  passing  through  Back  River  on  the  flood  tide  was  80  per  cent,  greater 
than  that  passing  through  Front  River;  during  the  ebb  tide  it  was  only  67  per  cent, 
greater. 

Since  the  building  of  the  Cross  Tides  Dam  tlie  volume  of  water  passing  through  the 
Front  River  coinpared  with  that  passing  through  the  Cross  Tides  has  been  greatly  in- 
creased. The  effect  of  building  this  dam  before  the  water-way  of  the  Front  Ri  ver  was 
sufficiently  enlarged,  however,  has  been  to  diminish  the  tidal  range  at  the  Cross  Tides, 
and  by  increasing  the  slope  between  that  point  and  the  city  to  scour  out  large  volumes 
of  sand  to  be  deposited  in  the  river  channel  below. 

Opposite  the  upper  part  of  Elba  Island  the  volume  of  water  passing  through  the 
North  Channel  during  the  flood  tide  was  in  1879  greater  by  103  per  cent,  than  that 
passing  through  the  South  Channel,  while  during  the  ebb  tide  it  was  only  90  percent, 
greater. 

At  Long  Island  the  volume  passing  through  the  North  Channel  during  the  flood  tide 
waa  364  per  cent,  greater  than  that  pasAvng  l\iTOTi^\X\«k^\i>iXiC!,\vwck»ftl  ^  during  the 
ebb  tide  it  waa  502  per  cent,  greater. 
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St.  AngustiDe  Creek,  which  enters  the  Sooth  Channel  between  these  two  points, 
Dfings  iu  about  47  per  cent,  of  thevolnme  which  passes  the  first  Soath  Channel  section 
luring  the  flood  tide  and  discharges  abont  41  per  cent,  of  the  volume  which  passes  that 
lection  during  the  ebb  tide. 

Tn>E0« 

The  mean  rise  and  fall  ef  tide  at  Fort  Palaski  is  7  feet ;  at  Savannah  it  is  6  feet ;  and 
it  Cross  Tides  4.5  feet. 

Tho  height  and  duration  of  the  tides  in  the  Savannah  River  are  vciry  much  influenced 
by  winds  and  freshets,  and  instances  are  on  record  where  during  stonns  the  high  and 
low  waters  at  Fort  Pulaski  have  been  reversed. 

From  observations  made  in  April  and  May,  1887,  when  the  river  was  at  its  normal 
stage,  the  following  is  derived : 

b.  m. 

Duration  of  flood  tide  at  Fort  Pulaski 5  48 

Duration  of  ebb  tide  at  Fort  Pulaski 6  37 

Duration  of  flood  tide  at  Savannah 5  U 

Duration  of  ebb  tide  at  Savannah 7  18 

Duration  of  flood  tide  at  Cross  Tides 4  37 

Dnration  of  ebb  tide  at  Cross  Tides 7  49 

The  measured  velocities  of  the  ebb  currents  in  the  Savannah  River  are  greater 
than  those  of  the  flood,  and  the  longer  duration  of  the  ebb  tide  is  due  to  the  fact  that 
the  volume  voided  then  exceeds  that  voided  during  the  flood  by  the  amount  of  drain- 
age water. 

The  river  was  gauged  when  at  its  normal  stage  in  1879,  and  gave  at  Long  Island  a 
mean  flow  during  the  flood  tide  of  108,867  cubic  feet  per  second,  and  during  the  ebb  tide 
125,583  cubic  feet  per  second.  The  difference  between  these  two  volumes  should  be 
approximately  equaUto  the  fresh-water  discharge  of  the  river. 

The  mean  annual  rain-fall  in  the  basin  of  the  Savannah  River  is  51.12  inches.  The 
evaporation  and  absorption  is  very  great,  especially  in  the  swamp  districts,  and  the 
osoaI  formuIsD  will  give  too  g^at  a  discharge. 

I  assume  that  not  more  than  30  per  cent,  of  the  rain-fall  reaches  the  sea,  or  that  the 
mean  available  rain-fall  in  the  Savannah  Basin  is  0.0035  foot  per  day.  During  an  ebb 
tide  the  water  collected  in  abont  twelve  and  one-half  hours  will  flow  out,  giving  an 
average  discharge  of  17,317  cubic  feet  per  second,  which  agrees  very  closely  with  the 
resnlts  obtained  by  the  gauging  of  the  stream. 

In  the  rainy  season,  when  the  ground  is  saturated  wi£h  moisture,  the  discharge  may 
be  from  eight  to  ten  times  as  great  as  that  here  given. 

From  the  Coast  Survey  records  it  is  ascertained  that,  when  not  affected  by  storms, 
the  flood  tide  produces  a  northern  and  the  ebb  a  southern  current  along  the  coast. 


WINDS  AND  STORMS. 


The  following  tables,  derived  from  the  Signal  Service  reports,  show  the  average  fre- 
quency of  winds  for  different  months  during  the  sixteen  years  ending  December  31, 
1886,  and  the  monthly  wind  movement  in  miles  during  the  same  period: 

Menikly  average  freqnenojf  of  winds  far  nxteen  years,  1871  to  1886. 
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1,249 

SW. 

P«r  AfliBt                    .......... 

10.9 

i 

11.0  1  11- fi 

10.6 

16. 0     16. 3 

1L3 

12.7 

L.....«  .  ... 

i 

i 

1 

1 

. 

\ 

I 

\ 
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Monthly  wind  movement  in  miles  for  sixteen  yeura,  1871  to  1886. 


Months. 


Jannary . . , 
Fobmary . . 

March 

April , 

May 

Jane 

July 

Ancnst 

September . 
October. . . . 
November . 
December  . 


Total , 

Average..... 

Maximnm  veloc- 
ity  

Direction 

Date , 


187L 


Total 
move- 
ment. 


11,  OIG 
2.740 
2.320 
5.230 
8,Ct0 
1,880 
2.790 
2,270 


31.880 
3,084 


Prevail- 
Ing  di- 
rection. 


NW. 

8W. 

S. 
8W. 
8W. 
8W. 

8. 

£. 
NE. 
NE. 
8W. 
8W. 


SW. 


72 

NE. 

Angast  18. 


1872. 


Total 
move- 
ment. 


2,176 
2,080 
4,489 
4.800 
4,230 
4.179 
4.025 
8.564 
2,733 
4.034 
3,704 
8,835 


41,818 
3,735 


Prevail- 
ing di- 
rection. 


NW. 

NW. 

NW. 

B. 

8W. 

8W. 

8W. 

8. 

8E. 

NW.NB. 

NW. 

NW. 


NW. 


60 

NE. 

March  1. 


1873. 


Totol 
move- 
ment. 


4,476 
5,252 
5,485 
4,871 
4,344 
4.454 
3,539 
3.420 
4,456 
4,492 
4,886 
4,919 


5*,  594 
4,550 


Prevail- 
ing di- 
rection. 


NW. 

W. 
NW. 

8. 

8. 
8W. 
SW. 
8W. 
NE. 
NW. 
NW. 
NW. 


SW. 


48 

8E. 

Septemlier  19. 


1874. 


Total 
move- 
ment. 


4,662 
4,420 
4,683 
6,800 
6.324 
5,051 
3.918 
4,173 
4,540 
3.403 
5,142 
4.843 


PreTaOing 
direetkm. 


NW. 

N.8S.KW. 
SW. 

8. 

SW. 

o£.,  SW^. 

SE..S. 

SW. 

B. 

NW. 

NB. 

SMr ..  Is  W. 


66,867 
4,739 


SW. 


40 

NE. 
Angnat  13. 


Months. 


January 

Febmary 

March 

April 

May 

June 

July 

Angnst 

September 

October 

November 

December 

Total 

Average 

Maximnm  velocity 

Direction 

Date 


1875. 


Total 
move- 
ment. 


4,966 
6,128 
6,229 
6,139 
5.840 
4,173 
6.082 
4.160 
4,242 
4,306 
4.590 
4,035 


59.300 
4,042 


Prevail 
ing  direc- 
tion. 


NW 

W,NW 

E,S.,1»W. 

8,  W. 

8. 

8. 

8. 

S. 

NE. 

SW.NW. 

NE. 

SW. 


W. 


■/■ 

48 

SW. 

March  7. 


1876. 


Total 
move- 
ment. 


4.337 
8,520 
6,296 
4,751 
8,842 
8,074 
2.997 
1,963 
2,184 
4,421 


6.498 


42,783 
3,889 


Prevail- 
ing direC' 
tion. 


8. 

NE. 

NW. 

SW. 

SB. 

SW. 

SW. 

8W. 

SW. 

NE. 

W. 

N..NW 


SW. 


40 


Angnst  12. 


18T7. 


Total 
move- 
ment. 


4,787 
4,826 
6,298 
6,825 
5,721 
4,932 
4,537 
8.853 
6,008 
4.644 
5,641 
5,835 


61,407 
5,117 


Prevail- 
ing diree 
tlon. 


SW. 
NB. 
NW. 
SW. 

B. 
SW. 
SW. 
SW. 
NK 

B. 

N. 

E. 


SW. 


36 

NW. 

March  17. 


1878. 


Total 
move- 
ment. 


6,893 
4,928 
5.618 
6.575 
6.628 
4,660 
5.332 
4,332 
6.206 
4,329 
4,477 
4,034 


60,412 
6,034 


Prevail- 

ing  direo- 

tioo. 


W. 

N. 

8. 

8. 

8. 

S. 

£. 

SW. 

N& 

NW. 

NW. 

NW. 


8. 


— /*• 
42 
E. 


September  11. 


Months. 


Jannary 

February 

March 

April 

May 

Juno 

July 

August 

September 

October 

November 

December 

Total 

Average 

Maximnm  velocity 

Direction 

Dt^ 


1879. 


ToUl 
move- 
ment. 


4,648 
4,032 
6,851 
5.005 
5,578 
4,161 
4.437 
4,  319 
4.690 
6,525 
4.373 
3,500 


57,619 
4,802 


Prevail- 
ing direc 
tion. 


NW. 

N. 

S.W. 

s.,w. 
s. 
s. 

SW. 
NE. 
NE. 
NE. 

N. 

S. 


8. 


1880. 


Total 
move- 
ment. 


4.267 
5,003 
5,793 
5,706 
4,714 
4.928 
4,130 
3.895 
3.093 
4.423 
8,956 
5,045 


55.002 
4,583 


Prevail- 
ing direc- 
tion. 


N. 

8. 

SW. 

s. 

8. 
SW. 
SW. 

8. 

N. 

N. 
NE. 
SW. 


1881. 


Total 
move- 
ment. 


SW. 


V 

36 

NW. 

March  30. 


5,067 
6,470 
7,743 
0.395 
5,381 
5.243 
6.513 
5,471 
4.010 
5.763 
4,937 
5,860 


67,855 
5,655 


Prevail- 
ing direc 
tion. 


N. 
NE„W. 

W. 
SW. 

E. 

SW. 
SW. 

E. 

E. 
NB. 

N. 

N. 


1882. 


Total 
move- 
ment. 


B. 


\ 


«0 


5,372 
5./422 
6,366 
4.947 
5.385 
5,147 
4.873 
4.481 
4.184 
5.579 
5,326 
5^369 


62,151 
5,179 


Prevail- 
ing direc- 
tion. 


8. 

8. 

8. 

S. 

8. 

8. 
SW. 

8. 

S. 
NE. 

N. 
NW. 


38 
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onikljf  wind  movement  in  mileefor  eixteen  year9f  1871  to  18d6>-CoiitiDaed. 


1883. 

1884. 

1885. 

1886. 

ionths. 

ToUl 
moTo- 
ment. 

Prevail- 
iog  direc- 
tion. 

Total 
move- 
ment. 

Prevail- 
ing  direc- 
tion. 

Total 
move- 
ment. 

Prevail- 
ing direc- 
tion. 

Total 
move- 
ment. 

Prevail- 

ing  direcf 

tion. 

4,756 
4,703 
6,130 
6,3C6 
5,563 
4,967 
4,916 
4,180 
4,634 
5,411 
4,723 
4,316 

NW. 

E. 
NW. 

8. 

8. 

8. 

8. 

8. 
N. 
N. 
N. 
N. 

5,589 
5,285 
6,349 
5,554 
5,436 
5,012 
4,791 
8,325 
4,832 
4,078 
4,326 
4,321 

NW. 

8. 

S. 
W. 

8. 

8. 

S.,W. 

8£. 

E. 
NE. 

N. 

N. 

6,603 
5,385 
5,472 
5,800 
6,305 
4,387 
4,450 
4,  COO 
5,501 
6.600 
4,640 
5,005 

N. 
NW. 
NW. 

8. 

8. 

8. 

8W. 
8E. 

£. 

N. 

NW. 

W. 

6,660 
5^470 
6,370 
6,068 
5.020 
5,071 
4,402 
4,637 
4,502 
4,743 
4,  :i65 
4,741 

W. 
NW. 
NW. 

E. 

s 

R\V 

K\V 

K 

R 

SW 

NW 

60,625 
5,060 

s. 

50.808 
4.992 

R. 

63,005 
5.325 

R 

64,014 
6,334 

te... 

s 

»"  ••••••••••■•■•» 

"t  "•'■•           ~- 

K». 

▼elocity 

38 

NW. 

April  17. 

38 

W. 

April  2. 

56 

NW. 

Anflfvitt:  2ft. 

37 

NE. 

April  ifl. 

«&|pa 

1 

**f 

1 

.A.ia|^v 

1 

hese  tables  it  will  be  seen  tbat  during  tbe  past  sixteeu  years  33^  per  cent,  of  tbc 
served  have  been  from  the  N.NE.  and  £.  Tbe  waves  resulting  froni  these 
rodnce  a  soatherly  movement  of  sand  along  tbe  coast.  Thirty-one  and  nine- 
sr  cent,  have  been  from  the  S.  and  SW.  These  should  move  the  sand  in  a 
r  direction.  Twenty-fbnr  per  cent,  have  been  from  the  NW.  and  W.  and  10/^ 
from  the  SE. 

rmer  being  offshore  and  the  latter  onshore,  winds  should  have  no  appreciable 
the  transportation  of  sand  along  tho  shore. 

gh  the  prevailing  winds  are  from  the  SW.,  during  the  great  storms  which 
en  place  their  direction  has  been  from  the  NE.,  and  ns  the  movement  of  sand 
ace  in  the  direction  of  tbe  wind  which  produces  the  greatest  agitation  for 
est  time,  an  examination  of  the  charts  snows,  as  might  have  been  expected, 
ing  sand  movement  towards  tbe  SW.,  due  to  the  preponderating  influence  of 
itorms. 

PLAN  or  IMPROVEMENT. 

ae  that  **  28  feet  of  water  in  the  channel"  means  a  central  depth  of  28  feet  at 

;h  water,  or  a  navigable  high- water  depth  of  from  25  to  28  f^et,  depending 

ids  and  tides. 

Is  no  commerce  above  the  city  limits  requiring  the  improvement  of  the  river 

irection  for  purposes  of  deep-water  navigation,  and  the  only  work  to  be  exe- 

sre  will  simply  be  that  necessary  to  facilitate  and  render  permanent  the  im- 

its  to  be  executed  lower  down. 

he  Cross  Tides  to  the  city  of  Savannah  the  right  bank  of  the  river  is  a  bluff 

I  of  line  sand,  which  washes  badly  ^hon  exposed  to  the  current.    The  left 

ow  and  marshy,  and  is  protected  from  overflow  at  high  tide  by  rice-dikes 

e  to  the  river.    Below  the  city  t>oth  banks  of  the  river  are  low  and  marshy, 

the  exception  of  that  portion  of  the  right  bank  between  the  city  and  Mackay 
s  overflowed  at  extreme  high  water.  Those  marsh  banks  are  composed  of 
ky  mud  mixed  with  a  small  proportion  of  gray  sand  and  fine  shells.  Near 
water  mark  the  banks  are  tough  and  resist  tbe  eroding  action  of  the  cnr- 

undemeath  this  tough  covering  there  is  a  layer  of  soft  mud  and  fine  sbells 
9  easily  set  in  motion.    The  current  impinging  against  the  bank  cuts  out  the 
;ratum,  and  the  tougher  crust  then  falls  in  ofits  own  weight, 
btom  of  the  river  is  composed  of  coarse  silicious  sand  resting  on  marsh  mud. 
>ee  Knoll  there  are  beds  of  oyster  shells,  underlaid  by  fine  sand  and  shells, 
r  is  composed  of  a  mixture  of  fine  silicious  sand  and  broken  shells,  which  are 
ispension  by  a  moderate  current.    The  principal  agent  upon  which  reliance 
lad  to  maintain  a  stable,  deep-water  channel  is  the  ebb  tide, 
ther  up-stream  the  flood  tide  ascends,  the  more  powerful  will  be  the  ebb,  the 
lich  produces  the  greatest  effect  in  tbe  improvement  of  the  river  being  that 
.ckea  up  by  the  flood  tide,  is  confined  during  the  ebb  in  tbe  channel  which 
pd  to  Improve,    The  magnitade  of  this  effect  dependa  uipou  Wl^  ^^  S'bVwNX.i 


1070     REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ABM7. 

and  vol  II  me  of  tbe  tidal  flow  throaglitheohannel  section,"  both  of  which  are  fanct 
of  the  tidal  range.  In  any  scheme  of  improyement,  therefore,  provision  most  be  n 
for  tbe  fi'ee  ascent  of  the  flood  tide.  Any  contraction  of  the  cbannel,  nndnly  restkwir 
lug  the  tidal  capacity  of  the  stream,  will  inevitably  caase  a  reduction  in  tbe  tidal 
range  and  lead  to  shoaling  in  the  river.  The  cross-sectional  area  of  the  river  channel 
should  also  be  snob  as  to  utilize  throughout  its  entire  length  the  scouring  power  of 
the  current  at  all  stages  of  the  tide.  The  channel  should  then  be  funnel-shaped, 
diminishing  in  area  with  the  distance  from  the  sea.  Theoretically,  the  best  form  for 
the  self-conservation  of  a  tidal  channel  is  given  as  that  in  which  **  the  cross-sectional 
area  uniformly  decreases  in  the  inverse  ratio  of  the  square  of  the  distance  (torn  tlio 
tidal  mouth,  or  entrance." 

In  the  Maas  the  increase  in  the  width  of  the  river  in  proportion  to  its  length  is  aboat 
20  in  1,000  from  Vlardiugen  to  the  sea,  while  in  the  case  of  the  Seine  training- walls 
this  ratio  is  only  about  5  in  1,000.  The  dimensions  to  be  given  to  the  channel  most 
be  determined,  however,  in  each  case,  according  to  the  regimen  of  the  river  which  it 
is  desired  to  improve. 

In  order  to  preserve,  as  nearly  as  possible,  the  present  regimen  of  the  SavaDnah 
River,  I  have  assumed  a  widening  oi  20  in  1,000  for  the  lower  reaches  of  therirer, 
and  of  from  10  to  15  in  1,000  for  the  upper  reaches,  the  width  of  the  channel  incieas- 
lug  from  600  feet  opposite  the  city  to  2,000  feet  at  Tybee  KnolL 

To  regulate  the  width  of  the  river  and  to  direct  the  tidal  flow  between  the  city  and 
Tybee  Roads,  I  would  recommend  the  construction  of  training- walls  rising  to  midtide. 
Training-walls  rising  to  high  water,  while  they  would  prolong  the  tidal  flow  into  tbe 
upper  roaches  of  the  river,  would,  it  is  to  be  feared,  unduly  restrict  its  tidxd  capacity, 
and  it  is  thought  more  prudent  to  adopt  provisionally  thoserising  to  midtide  only. 
Hitherto,  on  account  of  their  great  cheapness,  spur-jetties  haveheen  used  instead  of 
training- walls,  but  the  same  difficulties  have  attended  their  use  as  have  been  observed 
upon  the  Clyde  and  elsewhere.    The  currents  impinging  against  the  ends  of  the  dam 
scour  out  pockets  of  excessive  depths  there,  while  between  the  sets  of  dams  are  foand 
shoals  of  greater  or  less  extent,  the  river-bed  being  thus  very  irregular  and  ill  adapted 
to  the  rapid  transmission  of  the  tidal  wave.    Moreover,  the  spaces  between  the  dams.     ] 
acting  as  tidal  reservoirs,  prevent  the  free  flow  of  the  tide  into  the  upper  reaches  of 
the  river. 

Training- walls  also  provide  a  place  for  the  deposition  of  the  immense  volume  of 
dredged  material,  which  otherwise  would  have  to  be  towed  to  sea  at  great  expense. 
Deposited  between  spur-dams,  it  would  And  its  way  back  into  the  channel  unless  re- 
strained by  training- walls.  Openings  should  be  left  at  intervals  in  the  training- wadls 
to  receive  the  dredgings. 

Above  Venus  Point  the  training-walls  may  be  built  of  log  and  brush  mattresses 
loaded  with  rubble-stone,  or  of  piles  and  brush.  These  piles  may  be  driven  in  two 
parallel  rows,  from  8  to  12  feet  apart,  depending  upon  the  depth  of  water,  the  piles 
in  each  row  being  placed  at  intervals  of  6  feet.  Tbe  space  between  these  rows  should 
then  be  filled  with  brush  fascines  placed  with  their  axes  parallel  to  the  axis  of  the 
work,  brought  up  to  the  desired  height,  and  loaded  with  from  100  to  500  pounds  of 
stone  per  running  foot  of  wall.  The  piles  should  then  be  cut  off  at  midtide  and  con- 
nected together  both  longitudinally  and  transversely.  Below  low  water  work  of 
this  character  will  bo  permanent.  That  portion  above  low  water  may  need  occasional 
renewal,  but  it  will  be  cheaper  to  rebuild  the  superstructure  when  necessary  than  U^ 
attempt  to  construct  the  walls  of  stone  or  concrete. 

Below  Venus  Point  the  exposure  of  the  work  to  heavy  seas  renders  the  above  methoiK 
of  construction  unsuitable.  From  Venus  Point  to  Tybee  Roads  the  training-wall^ 
should  be  built  up  to  mean  low  water  of  ordinary  log  and  brush  mattresses,  ioadc^^ 
with  rubble-stono.    Above  low  water  stone  alone  or  concrete  should  be  used. 

Above  the  Cross  Tides  no  work  will  bo  needed  except  at  the  out  acrosi  Drakie*^ 
Point,  which  it  would  bo  well  to  enlarge  to  a  width  of  200  feet. 

The  Cross  Tides  Dam,  built  before  the  water-way  of  the  front  river  was  lar^^ 
enough  to  discharge  the  volume  of  water  thrown  into  it,  has  had  the  effect  of  dimi^Ez^ 
isbing  the  tidal  range  there  about  1  foot. 

A  portion  of  King's  Island  should  be  cut  away,  leaving  a  channel  between  it  at.^^ 
the  Georgia  shore  400  feet  wide  and  about  10  feet  deep  at  mean  low  w.iter.  A  d  ^^  ^ 
should  bo  thrown  from  the  lower  end  of  this  island  across  to  Hutchinson's  Islanl,  a^K^  i 
the  Cross  Tides  Dam  raised  to  high  water,  or  the  old  King's  Island  Jetty  extended  ^ 
Argyle  Island. 

A  training- wall  should  be  built  from  the  lower  end  of  Marsh  Island  to  Kins»  ^sr 
Point  and  a  dam  thrown  from  its  lower  end  across  to  Hutchinson's  Island. 

For  a  distance  of  2,500  feet  below  Kinsey's  Point  the  river  is  unduly  contracted. 

The  tidal  flow  is  greatly  obstructed,  the  rate  of  propagation  of  the  tidal  wave  ^ft>< 


ing  reduced  from  19  miles  per  hour  at  thehoail  of  Elba  Island  to  only  6  miles  perh«=»vi 
at  the  city,    A  strip  of  laud  should  be  cut  away  from  the  Hutchinson's  Inland  i»lcl 
and  the  rivec  wldeued  to  600  feet.    T\xe  dwaiai^<^\o^tvN^\,<b  ^to^ert^  ought  not  t^ 
eeed  $45,000, 
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A  trainiDg-wall  shoald  bo  bailt  from  the  old  dry-dock  opposite  the  city  to  a  point 

boat  1,000  feet  above  the  Fig  Island  Light.    The  Savannah,  Florida  and  Western 

Railway  wharves,  at  the  lower  end  of  the  city,  extend  ont  too  far  into  the  stream.     If 

allowed  to  remain  slips  shonld  be  bnilt  to  receive  the  vessels  instead  of  mooring  them 

at  the  extremity  of  the  wharves,  as  at  present. 

Some  settlement  may  take  place  at  points  along  the  Fig  Island  jetty.  The  crest  of 
this  work  shoald  be  kept  at  mean  high  water.  It  may  in  time  lie  found  necessary  to 
extend  it  farther  down  stream. 

Some  shore  protection  may  be  needed  on  the  south  side  of  the  Wrecks  Channel.  The 
cheapest  method  of  protection  would  be  to  construct  short  spurs  of  piles  and  brush, 
similar  in  design  to  the  training- walls,  at  intervals  along  tne  bank  which  is  being 
eroded. 
From  Fort  Oglethorpe  to  Mackey  Point  the  river  has  ample  widths  and  depths. 
The  South  Channel  must  be  closed  as  soon  as  the  water-way  of  the  North  Channel 
is  stifficiently  enlarged  to  allow  of  its  being  done  without  obstructing  the  flow  of  the 
flood  tide. 

Considered  with  a  view  to  the  improvement  of  the  river  alone,  the  best  place  to 
build  the  closing  dam  would  be  at  the  channel's  mouth.  This,  however,  would  cut 
off  the  ''  inside  route  "to  Florida. 

The  dam  maybe  built  below  the  month  of  Saint  Augnstine  Creek,  at  the  same  time 
throwing  a  low  dam  across  that  stream  to  prevent  an  increased  flow  of  water  through 
that  channel ;  or  the  entrance  to  the  channel  may  be  obstructed  by  building  spur-dams 
from  Mackey  Point  and  Elbarlsland,  leaving  an  opening  between  their  ends  of  100  feet, 
A  wide  apron  composed  of  brush  mattresses  loaded  with  rubble-stone  being  laid  across 
this  opening  to  prevent  dangerous  scour.  A  short  spur-dam  should  be  built  at  the  head 
of  Elba  Island  to  stop  the  cutting  which  is  taking  place  at  that  point. 

The  channel  at  the  head  of  Elba  Island  is  too  crooked  for  easy  navigation  of  large 
ships.    It  would  be  well  to  remove  about  150  feet  of  the  end  of  Dam  No.  15,  although 
this  is  Hot  at  present  recommended.    A  training-wall  should  extend  from  the  outer  end 
^f  Dam  No.  15  or  from  the  lower  end  of  Barnwell  Island  No.  3  to  the  concave  bend 
•pposite  Spirit  Island.    Some^hore  protection  may  be  needed  in  the  bight  there. 
Training- walls  and  shore  protection  should  extend  from  the  upper  flats  to  the  Oyster 
Seds,  and  a  portion  of  Dams  No.  13  and  25  should  be  removed,  as  shown  on  the  chart 
lerewith. 
Training- walls  should  also  be  bnilt  for  the  improvement  of  the  channel  across  Tybee 
Cnoll.    Their  position  is  only  approximately  indicated  on  the  chart,  as  it  is  deemed 
>)e8t  to  leave  the  question  of  the  exact  location  of  the  works  open  until  the  timeof  their 
BODstruction.    Any  changes  which  may  be  made,  however,  will  not  materially  affect 
bheir  cost. 
In  1773  there  was  a  single  channel  across  the  bar  with  a  least  mean  lo  w- water  dex^th 
'f  from  3  to  31  fathoms. 

In  1855  this  channel,  whil^  maintaining  its  depth,  had,  under  the  influence  of  the 

lortheast  storms,  shifted  to  the  southward  a  little  more  than  1^  miles,  and  a  now 

ohannel  had  formed  to  the  northward  having  a  least  mean  low-water  depth  of  14  fuot. 

At  present  the  Main  Channel  is  aboutone-fourthof  a  mile  farther  south  thau  in  1B35, 

^liile  the  North  Channel  has  practically  the  same  position  as  at  that  time. 

The  depth  in  the  Main  Channel  has  not  sensiblv  changed  in  a  century.  The  North 
Olxann61  has  deepened  over  2  feet  within  the  last  thirty  years,  the  inner  3-fathom  carve 
^Airing  in  that  time  pushed  seaward  4,500  feet  and  the  outer  curve  landward  3,000  feet. 
T*tie  distance  across  the  bar  between  the  inner  and  outer  3-fathom  curves  is  at  x^resent 
4,500  feet. 

£etween  the  3i-fathom  curves  it  is  11,750  feet. 

In  the  Main  Channel  the  distance  between  the  inner  and  outer  S^-fathom  curves  is 
oxi^ly  4,220  feet.  The  travel  of  sand  being  from  the  northeast,  the  bar  channels  at  the 
noath  of  the  Savannah  River,  bothof  which  are  ebb-tide  channels,  are  gradually  work- 
i  ng  to  the  southward,  and  in  coarse  of  time  the  Main  Channel  will  have  moved  so  fur  to 
t\xe  south  that  the  outflow  throngh  it  will  be  greatly  impeded.  The  South  Channel 
^^i  II  then  shoal  and  the  North  Channel  continue  to  deepen.  The  South  Channel,  voiding 
sk  ooQtinually-dimlnishing  volume  of  water,  will  eventoally  fill  up,  and  there  will  prob- 
ably bo  a  return  to  a  single  channel. 

The  bar  is  exposed  to  the  full  force  of  the  Atlantic  Ocean,  and  it  is  thought  that  a 

dredged  channel  would  afford  only  temporary  relief.    If  the  travel  of  sand  be  arrested 

aud  the  tidal  currents  trained  in  the  direction  of  the  channel,  it  is  believed  that  a  low- 

^ater  depth  of  21  feet  can  be  maintained  without  much  if  an v  increase  in  the  present 

velocity  of  ebb  flow.    For  the  permanent  improvement  of  the  bar  I  would  recommend 

tho  construction  of  a  detached  breakwater,  extending  from  near  Red  Buoy  No.  2,  at  the 

naouth  of  Calibogne  Sound,  in  a  southeasterly  direction,  to  the21-foot  curve  on  the  outer 

*iope  of  the  bar.    The  breakwater  will  rise  to  9  feet  above  mean  low  water,  and  consist 

^f  a  concrete  superstructure  resting  upon  a  rubble  base,  with  oyster-shell  or  mattress 

«eftjrting.    The  rubble  base  will  rise  from  the  bottom  with  aid©  Blo\wa ol  \  o\i'^\ft -^vXJsiwi 
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5  feet  of  mean  low  water,  where  it  will  have  a  width  of  42  feet.  The  concrc 
structure  will  vary  in  width  at  the  crest  from  8  to  12  feet,  and  may  be  built 
blocks  or  of  huf^t  capped  with  concrete  in  mass. 

If  the  South  Clianuel  be  selected  for  improvomeut  no  south  Jetty  will  be 
For  the  improvoment  of  the  North  Channel  it  is  possible  that  a  south  jetty, 
across  the  deep  water  at  Tybee  Roads,  may  be  required,  and  the  cost  of  this 
included  in  the  ostimato.  It  may  also  be  found  necessary  in  either  case  to  la 
course  of  mattresses  loaded  with  rubble-stone  along  the  entire  southern  si 
improve<l  channel  to  keep  it  from  shifting  to  the  southward,  but  no  estimate 
have  been  submitted. 

If  the  North  Channel  can  be  kept  open  without  the  construction  of  a  sout 
can  be  improved  for  about  $1,500,000  less  than  the  South  Chanael.  If  a  so 
has  to  be  constructed,  the  cost  of  improving  the  North  Channel  will  still  be  o 
half  a  million  dollars  less  than  that  of  improving  the  South  Channel.  Tha 
of  the  breakwater  extending  from  A  to  B  must  be  constructed  for  the  impi 
of  either  channel,  and  as  it  will  be  some  time  before  the  remaining  portic 
breakwater  will  be  built,  I  think  that  while  the  improvement  of  the  North 
at  present  appears  most  desirable,  the  exact  location  of  the  breakwater  shou 
decided  upon  until  the  work  of  construction  is  about  to  begin,  in  order  that » 
may  bo  taken  of  any  changes  in  the  bar  which  may  occur  in  the  mean  time. 

A  21- foot  mean  low-water  channel  must  be  dredged  from  Savannah  to  the  i 
least  width  of  the  dredged  channel  should  be  300  feet,  and  operations  should  1 
on,  BO  far  as  possible,  simultaneously  throughout  the  whole  extent  of  theriv 
conjunction  with  the  constrnctionof  the tsontracting  works  previously  recoi 

ESTIMATES. 

DrakicsCut: 

157,933  cubic  yards  dredging,  at  15  cents  per  cubic  yard $ 

Cross  Tides  to  Fort  Oglethorpe : 

12,790  linear  feet  of  training- wall,  at  |8  per  foot $102, 320. 00 

1,350  linear  feet  of  shore  protection,  at  $8  per  foot ....        10, 800, 00 
14,955  cubic  yards  brush  mattresses,  at  $1  per  cubic 

yard 14,955.00 

6,940  cubic  yards  stone,  at  $3.50  per  cubic  yard 24, 290. 00 

2,497,537  cubic  yards  dredging,  at  15  cents  per  cubic 

yard 374, 630.  .'>5 

Possible  land  damages 45,000.00 

5 

Fort  Oglethorpe  to  Oyster  Beds : 

South  Channel: 

12,420  cubic  yards  brush  mattresses,  at  $1  x>er  cubic 

yard 12,420.00 

2,450  square  yards  log  and  brush  mattresses,  at  60 

cents  per  square  yard 1,470.00 

7,195  cubic  yards  stone,  at  $3.50  per  cubic  yard. ..        25, 162. 50 

North  Channel : 

51,240  linear  feet  training-wall,  at  $10  per  foot . . .  512, 400. 00 

7,150  linear  feet  shore  protection,  at  |10  per  foot.  71, 500. 00 

2,750  linear  feet  shore  protection,  at  $15  per  foot.  41, 250. 00 
2,447,394  cubic  yards  dredging,  at  15  cents  per 

cubic  yard 367,109.10 

S 

Oyster  Beds  to  Tybee  Roads : 

633,947  square  yards  log  and  brush  mattresses,  at  60 

cents  per  square  yard 380,368.20 

162,322  cubic  yards  stone,  at  $3.50  per  yard 568, 127. 00 

1,454,874  cubic  yards  dredging,  at  15  cents  per  cubic 
yard 218,231.10 

1,1 

Tybee  Roads  to  the  sea : 
North  Channel : 

919,892  square  yards  log  and  brush  mattresses,  at 

60  cents  per  square  yard 551,935.20 

362,581  cubic  yards  stone,  at  $3.50  per  cubic  yard.  1, 269, 033. 50 
84,069  cubic  yards  concrete,  at  $15  per  cubic  yard.  1, 261, 035. 00 
595,597  cubic  yards  dredging,  at  30  cents  per  cubic 
yard 178,679.10 

3,a 
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ft  Boftds  to  the  sea — Continued. 
Booth  Channel : 

753,411  square  yards  log  and  brush  mattresses,  at 

60  cents  per  square  yard $452,046.60 

378, 047  cnbie  yards  stone,  at  |3.50  per  cubic  yard.  1, 323, 164. 50 
143,189  cubic  yards  concrete,  at  $15  per  cubic  yard .  2, 147, 835. 00 
64, 440  cubic  yards  dredging,  at  30  cents  per  cubic 

yard 19,332.00 

$3, 942, 378. 10 

6,054,426.20 
Contingencies,  10  per  cent 605,442.62 

Totol 6,659,868.82 

vb  above  estimates  are  made  upon  the  supposition  that  funds  sufficient  for  adyan- 
0Q6  prosecution  of  the  work  will  be  regularly  supplied. 

APPENDICES. 

lart  showing  location  of  proxKMed  works  of  improvement. 

larts  of  the  Savannah  River  from  Cross  Tides  to  the  sea  from  surveys  made  in 

1887  (3  sheets). 
tport  upon  the  commercial  importance  of  Savannah  River  and  Harbor, 
ipectlully  submitted. 

O.  M.  Cartbb, 
\  Fir$t  JAmtienant,  Corp$  of  EnginterB, 

.   Q.   A.   OlIXMORB, 

Gof]M  of  Engineer$,  U.  8.  A. 


N  10. 

preliminary  examination  of  jekyl  creek,  georgia. 

United  States  Engineer  Ofpioe, 

Ifew  Yorky  December  4, 1886. 

bnsrax  :  By  Department  letter  dated  September  27, 1886, 1  was 
rmed  that  the  river  and  harbor  act  of  August  5, 1886,  provides  that 
eliminary  examination  should  be  made  of  ^*  Jekyl  Greek,  Georgia,'' 
that  ihis  examination  had  been  assigned  to  my  charge.  I  was  at 
same  time  instructed  to  report,  after  completing  the  examination, 
ther  the  creek  is  considered  to  be  worthy  of  improvement,  in  which 
\  a  survey  would  be  ordered  to  be  made. 

1  accordance  with  these  instructions  I  have  caused  an  examination 
Fekyl  Creek  to  be  made,  and  I  have  the  honor  to  submit  the  follow- 
report :  I  would  state,  first,  that  this  creek  was  previously  examined 
IDC  in  pursuance  to  orders  received  from  the  Department  under  date 
Fane  17, 1880.  The  results  of  that  examination,  with  a  preliminary 
iect  for  improvement,  were  communicated  to  the  Department  in  my 
)rt  of  November  20, 1880.  This  report  is  printed  as  Appendix  J  20, 
inal  Report  of  the  Chief  of  Engineers  for  1881,  and  in  House  Ex. 
^  No.  19,  Forty  sixth  Congress,  third  session. 
3kyl  Creek  is  about  5  miles  in  length.  It  forms  part  of  the  inside 
(age  between  Savannah,  Ga.,  and  Femandina,  Fla.,  connecting  St. 
on's  Sound  and  Brunswick  Biver  on  the  north  with  JekyPs  Sound 
St.  Andrew's  Sound  on  the  south.  Jekyl  Island  separates  the  creek 
I  the  Atlantic  Ocean, 
le  examination  just  completed  has  revealed  no  essentially  new  feat- 

jsj9a8S 68 


mmi^fmim 


1074     REPOBT   OF  THE  CHIEF   OF  ENGINEERBy  U.  8.  ABHY. 

ores  Id  the  coDdition  of  the  creek.  I  therefore  may  qaote  the  foUo 
remarks  from  my  former  report,  which  will  agree  with  the  facts  reo 
observed: 

In  its  aoothern  reaches,  Mid  In  fact  for  the  greater  portion  of  its  length,  : 
ample  width  and  depth  for  the  largest  class  of  vessels  that  take  the  inside  root 

Towards  its  northern  end,  abont  a  mile  from  its  entrance  into  Brunswick  Bi 
tronblesome  shoal  exists  between  the  points  where  Lathram  and  Mnd  rivers 
the  creek. 

From  the  month  of  Jekyl  Creek  to  the  deep  waters  of  Brunswick  River,  h 
bight  formed  by  the  sonthem  shore  of  the  latter,  there  are  extensive  mnd  flats  i 
which  vessels  must  pass  on  entering  or  leaving  tne  creek.  These  two  shoals  fori 
principal  obstructions  to  the  navigation  of  Jekyl  Creek. 

The  least  mean  low- water  depth  across  the  mad  flats  at  the  mou 
the  creek,  as  well  as  across  the  shoal  near  the  month  of  Mnd  Eive 
at  present  abont  3j^  feet.  The  mean  rise  and  fall  of  the  tide  is  6.8 
Two  steamers  make,  at  present,  daily  trips  through  Jekyl  Creek, 
necting  the  East  Tennessee,  Virginia  and  Gleorgia  Eailroad  and 
BrnDswick  and  Macon  Railroad,  at  Bmnswick,  Ga.,  with  the  Flc 
Railroad  and  Navigation  Company,  at  Fernandina,  Fla.  One  stes 
plies  semi-weekly  between  SavanDah  and  Femandina,  and  another  e 
weekly  between  Bmnswick  and  the  Satilla  River.  Many  sailing 
sds  come  to  Bmnswick  with  cargoes,  and,  after  discharging,  go  to 
nandina  or  the  Satilla  River  to  load,  and  in  many  instances  vessels 
ing  discharged  at  Femandina  are  bronght  to  Brnnswick  or  Saint  Sin 
to  load  outward  cargoes. 

These  vessels  are  usually  towed  through  Jekyl  Creek,  and  on  ace 
of  the  shoals  before  mentioned  can  only  pass  through  at  or  near 
water.  The  creek  is  also  used  by  light-draught  ves^ls,  both  sail 
steam,  that  can  not  with  safety  be  taken  outside. 

I  have  not  been  able  to  obtain  reliable  statistics  of  the  value  oi 
commerce  passing  through  Jekyl  Creek.    It  has  been  variously 
mated  at  fh>m  $200,000  to  $400,000  per  annum,  and  is  said  to  have 
much  reduced  since  the  opening  of  the  Savannah,  Florida  and  Wei 
Railroad. 

The  agents  of  the  steamers  using  the  inside  passage  maintain, 
ever,  that  more  business  than  there  existed  at  any  previous  period  ^ 
be  done  if  the  various  shoals  obstructing  navigation  were  remove< 

Considering  the  fact  that  another  important  section  of  the  in 
route  between  Savannah  and  Femandina,  to  wit,  Romerly  Marsh 
recently  been  deepened  to  7  feet  at  mean  low  water  by  means  of  a] 
priations  made  by  Government,  it  appears  that  Jekyl  Creek,  being 
of  the  same  route,  should  be  similarly  improved.  The  value  of  pr 
ing  for  a  serviceable  inside  passage  between  the  cities  just  named,  ] 
ticable  in  all  its  parts  for  vessels  of  moderate  draught^  in  case  tha 
United  States  should  become  involved  in  war  with  a  maritime  pc 
has  been  referred  to  by  me  repeatedly  in  former  reports. 

For  the  reasons  thus  briefly  stated  I  am  of  the  opinion  that  J 
Creek  is  worthy  of  improvement,  and  recommend  that  the  sum  of 
be  allotted  for  making  the  necessary  survey. 

Very  respectfuUy,  your  obedient  servant, 

Q.  A.  GUiLMOBE, 

Colonel  of  Engineers^ 
BvU  Mqj.  Oen.y  V.  S. 

Brig.  Gen.  J.  C.  Duake, 

Chief  of  JSngineerSj  U.  8.  A. 
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subyey  of  jekyl  obeek,  geoegia. 

United  States  Engineeb  Offioe, 

New  York,  October  13, 1887. 
Sib  :  I  have  the  honor  to  sabinit  herewith  my  report  of  a  survey  of 
^ekyl  Creeky  Georgia,  made  in  compliance  with  instructions  from  the 
vJhief  of  Engineers,  dated  September  27, 1886. 

Preceding  that  survey  a  preliminary  examination  had  been  made 
under  my  direction  and  under  the  same  letter  of  instructions,  a  report 
of  which  was  rendered  by  me  under  date  of  December  4,  1886.  1  re- 
ferred therein  to  the  fact  that  the  creek  had  already,  upon  a  former  oc- 
casion, been  examined  under  my  direction,  the  results  of  which  exam- 
ination, with  a  project  of  improvement,  were  communicated  in  my  official 
report  of  November  20,  1880,  printed  as  Appendix  J  20,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1881,  and  in  House  Ex.  Doc  No.  19, 
Forty-sixth  Congress,  third  session. 

The  recent  survey,  which  was  made  under  the  immediate  supervision 

of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  has  shown  that  the 

two  shoals  referred  to  in  my  report  of  18^  are  still  existing  and  are 

continuing  to  interfere  with  navigation. 

Jekyl  Creek  forms  part  of  the  inside  passage  between  Savannah 

liver,  Georgia,  and  St.  John's  Biver,  Florida.    It  connects  St.  Simon's 

k>nnd  and  Brunswick  Biver  at  the  north  with  St.  Andrew's  Sound  by 

ray  of  Jekyl  Sound  at  the  south.    The  creek  is  about  5  miles  in  length ; 

\  is  separated  from  the  ocean  by  Jekyl  Island.    The  point  where  it 

ebouches  into  Brunswick  Biver  is  about  6  miles  distant  from  the  town 

f  Brunswick. 

The  creek  has  ample  widths  and  depths  in  its  channel  for  any  class 
f  vessels  that  use  the  inside  passage,  except  at  the  two  shoals  men- 
cmed.  With  regard  to  the  location  of  these  obstructions,  I  quote  the 
>Uowing  remarks  from  my  report  of  November  20, 1880 : 

Towards  its  northern  end,  about  a  mile  from  its  entrance  into  Brunswick  Riyer,  a 
troublesome  shoal  exists  between  the  points  where  Lathram  and  Mud  rivers  enter  the 
creek.  From  the  mouth  of  Jekyl  Creek  to  the  deep  waters  of  Brunswick  River,  in 
the  bight  formed  by  the  southern  shore  of  the  latter,  there  are  extensive  mud-flats, 
acroes  which  vessels  must  pass  on  entering  or  leaving  the  creek. 

The  formation  of  the  shoal  in  the  channel  between  Lathram  and  Mud 
rivers  is  apparently  due  to  the  fact  that  at  this  point  the  tides  &om  St. 
Simon's  Sound  and  St.  Andrew's  Sound  divide,  except  when  strong 
and  continued  winds  distjirb  the  normal  condition;  and  also  because  a 
portion  of  the  ebb  flow  of  Jekyl  Creek  passes  out  through  Mud  Eiver, 
thus  weakening  the  currents  at  the  northern  end  of  the  creek.  Observa- 
tions made  during  the  last  survey  agree  with  these  views. 

The  available  least  low- water  depth  across  the  mud  fiats  at  the  mouth 
of  the  creek  is  at  present  3.7  feet;  at  the  other  shoal  3  feet.  The  mean 
rise  and  fall  of  tides  in  the  vicinity  is  7.5  feet. 

Regarding  the  extent  to  which  navigation  of  Jekyl  Greek  might  be 
improved,  1  suggested  in  my  report  of  last  year's  examination  that  the 
channel  over  the  shoals  should  be  deepened  to  7  feet  at  mean  low  water, 
considering  that  another  section  of  the  inland  route,  to  wit,  Bomerly 
Marsh,  between  Ossabaw  and  Wassaw  sounds,  Georgia,  has  recently 
been  similarly  improved  by  means  of  Government  appropriations. 

PBOJEOT  OF  XMPBOYEMENT. 

In  order  to  obtain  at  the  shallow  reaches  of  Jekyl  Greek  an  improved 
low- water  depth  of  7  feet,  where  heretofore  only  from  3  to  3.T  fee^tot 
water  existed,  tbe  foUowiog  work  will  be  required; 
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(1)  A  traiDJng-wall  at  the  moath  of  the  creek,  designed  to» 
concentrate  the  ebb  carrents  across  the  mud  flats  to  the  dee| 
Brauswick  Eiver. 

(2)  Dredging  through  the  mad  flats  to  aid  in  the  formation 
channel. 

(3)  Closing  Mud  Eiver  by  means  of  a  dam  at  some  suitabl 
prevent  the  escape  of  water  throngh  that  branch  at  ebb  tide 

(4)  Dredging  across  the  shoal  in  Jekyl  Creek,  near  the  mot 
River. 

In  constructing  the  dams,  log  and  brush  mattresses,  brus 
and  riprap  stone  would  be  used  below  the  level  of  low  water;  . 
line,  stone  alone. 

The  dredged  channel  is  proposed  to  be  made  about  50  f( 
the  bottom. 

At  the  prices  of  labor  and  material  lately  prevailing  in  tt 
and  including  10  per  cent,  for  contiiigencies,  the  cost  of  the 
estimated  at  $38,590. 

It  will  be  seen  that  the  project  here  described  is  substa 
same  as  that  submitted  with  my  report  of  November  20, 18S( 

In  my  report  of  the  preliminary  examination  of  Jekyl  Or 
ceoiber  4, 1886, 1  included  such  information  concerning  the 
commerce  carried  thi'ough  the  creek  as  I  had  been  able  to  ol 
additional  data  have  been  received  by  me. 

Jckyl  Crook  is  Hiiuatccl  io  tbe  collection  district  of  Brunswick,  Ga.  ] 
tbe  nearest  port  of  ontry.  Amount  of  import  and  other  duties  collecte 
calendar  year  1886,  $5,834.43. 

The  report  of  First  Lieut  O.  M.  Garter,  Corps  of  Engineers 
of  Jekyl  Greek,  with  location  of  proposed  works  of  improve 
cated  thereon,  are  herewith  transmitted. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  OiLLMOBB, 

Colonel  of  Engitu 


The  Ghief  of  Enoineebs,  U.  S.  A. 


Bvt.  Maj.  Oen.y 


report  ok  ueutknant  o.  m.  carter,  corps  of  knoineeb 

United  States  Enoineer  0 
New  York,  Augi 

Colonel:  In  compliance  with  your  instrnctions  of  March  21,  1887, 
honor  to  submit  the  following  project  for  the  improyement  of  Jekyl  Ore 

A  survey  of  this  creek  was  made  under  my  direction  by  Assistant  £i 
Thomas,  in  June^  1887. 

It  is  about  5  miles  in  length,  and  connects  Brunswick  Biver  and  St.  8 
at  the  north  with  Jekyl  and  St.  Andrew's  sounds  at  the  south,  and  is  sej 
the  Atlantic  Ocean  by  Jekyl  Island.  Its  northern  end  is  about  6  miles  fi 
of  Brunswick,  Ga.,  aud  it  forms  part  of  the  inside  loute  or  interior  coast 
communication  between  Charleston,  S.  C,  and  the  St.  John's  Biver,  Flori 

This  creek  is  fully  described  in  your  report  of  November  20,  1880, 
House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  seesion,  from  which  1 
extract  is  taken : 

<'  In  its  southern  reaches,  and  in  fact  for  the  greater  portion  of  its  leng 
pie  width  and  depth  for  the  largest  class  of  vessels  that  take  the  inside 
wards  its  northern  cud,  about  a  mile  from  its  entrance  into  Brunswick  ] 
blesome  shoal  exists  between  the  points  where  Lathram  and  Mud  riv 
creek. 

From  the  month  of  Jekyl  Creek  to  the  deep  waters  of  Brunswick  Biver 
formed  by  the  boutUeru  siUoie  ot  t\xQ  \s^U«c,\>Vi^xQ  ^x«  ^iAa\:ckwn^  \sva<ltkt8^ 


& 


ic^  ,' 
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.J  entering  or  leaving  the  creek.    These  two  shoals  form  the  prin- 
bstmctions  to  the  navigation  of  Jekyl  Creek.     • 

1 — *-  mean  low- water  depth  across  the  mud  flat  at  the  month  of  the  creek  is 
_  TOSS  the  shoal  hetween  Lathram  and  Mad  rivers  it  is  3  feet.    The  mean 

"AU  of  tide  is  7.5  feet. 

srtion  of  the  inside  ronte  for  the  improvement  of  which  appropriations  have 
.^  jeen  made  has  been  deepened  to  7  feet  at  mean  low  water,  and  I  assume  that 
ipih  for  the  proposed  improvement  of  Jekyl  Creek.    The  bottom  width  of  the  pro- 
channel  is  assumed  as  50  feet. 
Under  normal  conditions  the  tides  from  St.  Andrew's  and  St.  Simon's  sounds  meet 
reen  Lathram  and  Mud  rivers.    A  portion  of  the  ebb  flow  into  Brunswick  River 
out  through  Mud  River  instead  of  through  Jekyl  Creek.    Mud  Ri  ver  siiould  be 
either  at  A  B  or  C  D,  and  a  channel  dredged  through  the  mud  flats,  as  indi- 
in  the  chart  herewith. 
To  concentrate  the  ebb  currents  issuing  from  Jekyl  Creek  into  Brunswick  River  a 
ining-wall  should  }>e  built  at  the  mouth  of  the  creek  and  a  channel  dredged  through 
ialio«l  at  that  locality.    It  is  not  thought  that  a  second  training- wall  will  be  re- 

Ae  closure  dam  should  be  built  of  brush  mattresses  loaded  with  rubble-stone,  or 
nibble-atone  with  oyster-shell  hearting,  and  should  be  brought  up  to  high  water 
r  ipring  tides. 

Tae  training-wall  should  rise  to  high  water  for  a  distance  of  1,500  feet  from  the 

end.    From  thatpoint  i t  should  slope  down  gradually  to  low  water  at  its  outer 

id.     Below  low  water  it  should  be  built  of  log  and  brush  mattresses  loaded  with 

ibUe>8tone,  or  of  rubble-stone  with  oyster-shell  hearting ;  above  low  water,  of  stone 


lloiih  of  Jekyl  Creek : 

11,500  cubic  yards  dredging,  at  20  cents f2,300 

19,220  square  yards  mattress,  at  60  cents • 11,532 

4,250  cubic  yards  stone,  at  |3 12,750 

26,582 

tauMl  in  Jekyl  Creek: 

^     14,500 cubic  yards  dredging, at  20  cents 2,900 

tHm  in  Mud  River : 

3,350  cubic  yards  brush,  at  $1 3,350 

750  cubic  yards  stone,  at  |3 2,250 

5,600 

Total 35,0b2 

jfeogtikeering  and  contingencies,  10  per  cent 3,508 


I 


38,590 

COMMERCIAL  IMPORTAKCS. 


LTba  value  of  the  commerce  passing  through  Jekyl  Creek  is  estimated  at  from 
K00,000  to  $400,000  per  annum.  The  advantages  to  be  derived  from  the  proposed 
pnprovement  are  that  the  steamers  now  plying  on  the  "  inside  route ''  could  run  on 
Ichednle  time,  and  vessels  that  now  have  to  go  outside  could  be  towed  through  the 
Ireek,  thus  avoiding  any  risk  from  stormy  weather  at  sea. 

;   The  military  importance  of  this  route  in  the  event  of  war  with  a  foreign  power  has 
llready  received  attention,  and  need  not  be  stated  here. 
I  limusmit  a  chart  showing  the  location  of  the  proposed  works  of  improvement. 
Jekyl  Creek  is  in  the  collection  district  of  Brunswick,  which  is  also  the  nearest  port 
»f  entoy. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Firtt  Lieut,  f  Corp$  of  EngineerB, 
CoL  Q.  A.  QnufORS, 

Corp$  of  Engineen. 
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feet),  and  Dame's  Point  (9  to  10  feet),  the  last  is  the  shoalest,  and 
galatiou  is  now  most  important  for  shipping.  The  completion  of 
tty  work  will  remove  the  bar  and  middle  ground  shoals,  and  work 
at  at  Dame's  Point  should  be  started  without  delay.  Under  the 
ates  of  General  Gillmore  the  cost  of  the  remaining  work  at  the 
1  will  be  $631,500,  and  that  near  Dame's  Point  $120,000. 
titnre  appropriations  were  made  in  large  amounts  under  the  ag- 
te  estimate,  for  the  entire  project  '^  to  form  a  channel  with  a  least 
low- water  depth  of  15  feet  between  Jacksonville  and  the  ocean," 
oney  could  be  applied  to  best  advantage  and  where  most  needed 
immerce.  I  would  respectfully  recommend  that  this  be  done, 
andred  thousand  dollars  can  be  profitably  expended  in  the  next 
year  under  this  project. 

improyement  is  located  in  the  coUeotion  district  of  Saint  John's.  Jackson  vi  lie 
learest  port  of  entry.  Nearest  light-honse  is  St.  John's  River  Light.  Nearest 
Port  Clinch.  Amount  of  revenne  collected  in  fiscal  year  ending  June  30,  1888, 
.61. 

»  following  map^  accompany  this  report : 

Map  of  St.  John's  Bar,  1888,  scale  inAnr* 

Map  of  St.  John's  Bar,  1883  and  1885,  scale  jdhnr* 

Map  of  St.  John's  Bar,  1886  and  1887,  scale  Tirinni' 

[I)  Map  of  St.  John's  Bar.  1888,  scale  ^vliny ;  (2)  typical  tidal  carve  at  inner 

south  jett^ ;  (3)  profiles  of  outer  crest  of  bar. 

Comparative  profiles  of  north  and  south  jetties. 

Plan  and  profile  of  north  and  south  jetties. 

Money  statement 

1887,  amount  available $111,741.77 

1888,  amount  expended  during  fiscal  year,  exclusive 

kbilities  outstanding  July  1, 1887 $107,252.57 

1888,  outstanding  Uabilities 446.33 

107.698.90 

1888,  balance  available 4,042.87 

t  appropriated  by  act  of  August  11, 1888 175,000.00 

t  available  for  fiscal  year  ending  June  30,  1889 179,042. 87 

int  (estimated)  required  for  completion  of  existing  project 576, 500. 00 

mtthat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1890   576, 500. 00 
litted  in  compliance  with  requirements  of  sections  2  of  river  and 
:bor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 
FarDislied  by  Drs.  J.  M.  FBirlie,  secretaxy  of  Board  of  Trade,  Jackaonyille,  Fla.] 
IMPORTS  BT  WATRR  IN  FISCAL  YEAR  ENDING  JUNE  30,   1888. 


136,273,  consisting  of  6,565  barrels  flour,  14,051  barrels  oil,  1,050  cases  oil, 
fertilizers,  4,972  bags  fertilizers,  1,847  tons  fertilizers,  7,900  barrels  lime. 


I  tons  136, 

)arrel8 

iisks  lime,  9,439  barrels  cement,  5,323  tons  ice,  29,449  bales  hay,  1,008  tons 

,242  tons  railroad  iron,  5,260  tons  coal,  5,395  sackis  salt,  2,298  barrels  naphtha, 

brick,  3,262  barrels  sugar,  and  1,000  barrels  vegetables,  and  a  large  number 

les  in  smaller  quantities. 

EXPORTS  BY  WATER  IN  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

tons  586,893,  consisting  of  43,122,510  feet  of  lumber,  165,440  railroad  cross- 
,650  bundles  of  cypress  shingles,  5,225  barrels  naval  stores^  3,000  laths,  6,700 
es  vegetables,  4,000  watermelons,  1,100  pickets,  539,505  pine  shingles,  9,200 
ranges,  and  17,580  miscellaneous  packages. 

3  of  imports  (estimated),  $2,949,936 ;  value  of  exports  (estimated),  $1,624,968. 
proportion  of  the  total  trside  of  the  locality  dependent  on  the  water  carriage 
1 25  per  cent,  at  present;  75  to  80  per  cent,  ^ould  be  the  proportion,  if  the  river 
good  condition  for  shipping. 
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The  increase  in  the  total  trade  of  the  locality  in  the  fiscal  year  ending  JunelH^ 
1888,  is  estimated  to  he  $1,500,000.  ■ 

jACKSONVnXB,  FUL.y  Julff  9,  li 

Dbab  Sir  :  In  accordance  with  your  request  I  send  you  herewith  answers  to 
questions  iilled  up  as  far  as  possible.    In  addition  I  would,  with  yoarpermisstoiiy 
mark  that  the  city  of  Jacksonville  is  still  growing  in  jiopuiation  ^d  also  in  in 
ance  as  the  commercial  emporium  of  the  State  of  Florida.    Many  of  the  older  e 
Itshed  houses  have  found  it  necessary  during  the  past  year  to  increaise  their  facilitioi 
managing  the  increasing  wholesale  and  retail  trade.    A  number  of  new  firnui  have 
been  established  during  the  year,  and  on  the  whole  the  business  men  of  the  city 
to  be  in  a  very  prosperous  condition.    The  number  of  failures,  as  well  as  the 
gate  amoouts  or  deficits,  are  proportionately  less  than  in  most  towns  of  itssise. 
have  been  two  new  banks  organized  ( 1  national  bank  and  1  savings  and  trust 
within  the  past  year,  with  a  combined  capital  of  over  $200,000 ;  this  makiof 
national,  2  private,  and  2  savings  banks,  with  a  combined  capital  of  upwards 
$1,200,000.    There  are  upwards  of  40  firms  engaged  in  the  city  in  the  wholesale  | 
duceand  commission  businesses,  including  the  "Florida  Fruit  Exchange"  and 
"Florida  Orange  Auction  and  Forwarding  Company."    The  capital  invested  is  1 
There  are  over  500  retail  stores,  employing  nearly  5,000  persons.    There  are  7 
and  5  smaller  lumber  scroll-sawiuf;  and  planing  mills,  employing  2,000  persons.    " 
are  8  railroads  having  their  termini  at  Jacksonville,  giving  employment  to  ni 
of  1,000  hands  who  reside  in  the  city.    There  are  3  iron  foundries,  2  boiler  nopi,^ 
smithies,  4  carriage  and  harness  makers,  besides  1  brush  factoiy,  1  canning  factoiy, 
fertilizer  works,  2  ship  repairing  yards  and  dry-docks,  4  boat-building  yazSa,  22 
manufactories,  2  refrigerator  ice-works,  4  brick  yards,  2  artificial  stone  and  pipe  n 
facturing  works,  20  large  family  hotels^  and  100  smaller  hotels  or  boarding- hoosesi 
livery  stables,  each  employing  a  greater  or  smaller  number  of  persons.    The 
^ate  amount  of  capital  employed  in  these  varied  branches  of  business  and  ente 
IS  estimated  as  follows,  from  data  carefully  compiled,  these  referring  only  to 
doing  business  within  tne  limits  of  the  city  of  Jacksonville : 


CJianoter  of  basinesa. 


Shipping  and  wharfs 

Railroafb,  depots,  and  plant .. 
Hotels  and  boarding-houses... 

Real  estate 

Banking  and  loan  corporations 

Ci;j;arsand  tobaooo 

Wines  and  liquors 

Lumber  and  naval  stores 

Produce  and  commiiision 

Fertilisers 


Amount 


$9,000,000 

7.000,000 

8.263.000 

15,737,000 

1*340,000 

500,000 

208,000 

718,000 

310,000 

288,000 


Cbaraotor  of  business. 


Paints  and  oils 

Hardware  and  building  material 

Grooeries  and  provisions 

Grain,  hay,  flour,  Mid  feed 

Dry  goods,  boots  and  shoes 

Dmgsand  chemioals 

Jewelry  Mid  curiosities 

Earthenware,  glassware,  chinaware.eto 

Total 


tl«^< 

734.I 

551,< 
31^4 
151,( 
278^( 


47.»7.( 


From  this  it  will  be  seen  that  the  importance  of  Jacksonville  as  a  oommercial . 
deserves  a  great  deal  of  consideration.    The  lumber  interests,  as  well  as  nearly  alf 
business  interests,  could  easily  be  doubled  if  not  trebled  in  a  very  few  years  if  tl 
condition  of  the  St.  John's  River  and  bar  was  such  that  the  deep-draught  steai 
could  ply  with  regularity  between  Jacksonville  and  other  ports,  north,  east,  and  soat 
It  is  estimated  bv  the  underwriter's  agent  at  this  port,  Capt.  Thomas  S.  Eells,  tha 
the  commerce  of  Jacksonville  suffers  an  annual  loss  of  over  half  a  million  dolli 
through  the  river  and  bar  being  such  that  profitable  shipping  can  not  be  cai 
on.    I  would  therefore  urge  upon  you  very  strongly  the  urgent  necessity  there  is 
the  improvement  of  the  several  shoal  portions  of  the  river,  such  as  Dame's  Point, 
8t.  John's  Bluff,  deepened  ho  that  vessels  drawing  not  less  than  16  feet  of  water 
pass  up  or  down  the  river  without  having  to  lose  a  day  waiting  on  the  high  tide. 
I  have  the  honor  to  be,  very  truly  yours, 

J.  M.  Fairlik, 
Secretary  Jacksonville  Board  of  Trade, 

Capt.  W.  M.  Black. 


O  2. 


IMPROVEMENT  OP  VOLUSIA  BAR,  FLORIDA. 

Operations  for  improving  Volusia  Bar,  Florida,  have  been  carried 
at  intervals  since  December,  1880.  Five  appropriations  have  thus  ^ 
been  made  by  Congress  ioi  \ta  \m^toN^\siKuX>^iai%^tfc^\\\^^  %25^000. 
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Volusia  Bar  is  located  at  the  south  end  or  head  of  Lake  George, 
aboat  162  miles  by  river  from  the  mouth  of  St.  John's  River,  at  the 
poiut  where  the  waters  of  the  river  flow  into  the  lake. 

Twelve  steam-boats  pass  this  point  daily,  having  a  total  tonnage  of 
about  5,130  tons. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.  A  report  thereon,  dated  July  16, 1879,  with  plan 
of  improvement,  is  printed  as  Appendix  I  9,  Annual  Report  of  the 
Chief  of  Engineers  for  1879. 

This  was  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1882  and  1883,  Appendix  J  11  and  L  14,  respectively. 

approtei)  project. 

To  establish  and  maintain  a  channel  6  feet  deep  across  the  bar  by  the 
increased  velocity  of  flow  produced  by  two  converging  jetties  of  brush 
and  stone,  assisted  by  dredging  if  necessary,  and  to  define  and  protect 
the  channel  thus  formed  by  rows  of  fender-piles. 

In  1887  this  project  was  modified  to  limit  the  depth' to  the  5  feet  al- 
ready attained,  as  that  depth  is  sufficient  for  the  steamers  navigating 
the  Upper  St.  John's  River  and  is  as  great  as  can  be  carried  over  the 
bars  between  Lake  Monroe  and  Lake  George. 

Before  its  improvement  the  channel  over  the  bar  was  very  crooked, 
and  had  a  least  depth  varying  from  3}  to  4^  feet. 

OPEEATIONS  PBIOB  TO  JUNE  30,  1887. 

The  total  amount  expended  up  to  Juue  30, 1887,  including  liabilities 
then  outstanding,  was  $24,287.43.  Two  jetties  had  been  built,  starting 
from  opposite  sides  of  the  river  bank  at  the  south  edge  of  the  lake  and 
converging  until  on  the  bar  the  clear  channel- way  between  them  was 
230  feet  wide.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  the  level 
of  mean  low  water  for  2,930  feet  from  the  shore.  The  west  jetty  is 
2,200  feet  long,  of  which  a  length  of  1,940  feet  has  its  crest  at  the  level 
of  mean  low  water.  Two  rows  of  firmly  set  piles,  provided  with  waling 
strips,  confine  boats  to  a  100-foot  channel  across  the  crest  of  the  bar. 

The  channel  obtained  by  these  means  is  of  sufficient  width  and  depth 
for  M  boats  using  the  river  and  is  easily  followed. 

OPEBATIONS  DUBINa  FISOAL  TEAS  ENDING  JUNE  30,  1888. 

Nothing  has  been  done  during  the  current  fiscal  year  excepting  to 
examine  the  work  from  time  to  time.  The  last  examination  was  made 
in  April,  1888,  and  the  work  was  found  in  good  order.  The  6-foot  chan- 
nel had  been  maintained. 
Owing  to  the  sand  brought  down  by  the  upper  river  during  floods 
e  lake  is  gradually  shoaling  outside  the  jetties,  where  the  river  cur- 
nts  lose  thefr  velocity.  In  a  few  years  it  is  probable  either  that 
urse  must  be  had  to  dredging  or  that  the  jetties  must  be  extended 
Jto  maintain  the  existing  5-foot  channel.  In  the  mean  time  the  works 
IjBan  be  kept  in  good  condition  with  an  annual  expenditure  of  $500  for 
pairs  to  jetties  and  guide-piles  as  they  are  needed. 

The  work  is  in  the  collection  district  of  Saint  John's.    JacksonylUe  is  the  nearest 
rt  of  entry.    Nearest  light-boose  is  Volnsia  Bar  Light.    Nearest  fort  is  Fort  Marion, 
oant  of  revenne  collected  in  1888,  $23,407.61. 

I  am  indebted  to  Oapt.  W.  A.  Shaw,  of  Jacksonville,  Fla.,  for  the 

f'ppended  commercial  statistics: 
Eira  S» d9 
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Money  statement 

r 

July  1,  1887,  amonnt  available jTli 

July  1, 1888,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 3S8 

July  1,  1888,  balance  available 35% 

Amount  appropriated  by  act  of  Aug^t  11,  1888 60C 

Amount  available  for  fiscal  year  ending  June  30,  1889 852 

C  Amount  that  can  bo  profitably  expended  in  fiscal  vear  ending  June  30, 1890         500 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 


OOMXBRCIAL  STATISTICS,  VOLUSIA  BAB,  FLORIDA. 
[FanilalMd  by  Oapt.  W.  Jl.  8h*w.  of  the  Bteamer  GV^  €/ JaettonviUe,  Jaokaonville,  Fl*.] 

Imports  by  water  in  fiscal  year  ending  June  30,  1888 :  Total  tons,  72,500,  consisting 
of  grain,  flour,  hay,  agricultural  implements,  household  goods,  and  geineral  mercbsii- 
disc. 

Ex{>orts  by  water  in  fiscal  year  ending  June  30, 1888 :  Total  tons,  ^,250,  consist 
of  fruits,  vegetables,  fish,  sponges,  palmetto  fiber,  cotton,  rice,  tobacco,  cigars,  hi^ 
lumber,  naval  stores,  and  sningles. 

Value  of  imports,  $5,000,000 ;  value  of  exports,  $2,716,740. 

Fifty  per  cent,  of  the  trade  is  dependent  on  water  carriage.  It  would  be  increased 
25  per  cent,  if  the  Improvements  now  contemplated  were  carried  out. 

During  the  past  year  there  has  been  no  increase  in  the  total  business  of  this  portioo 
of  the  river. 

Note  (by  Capt.  W.  A  Shaw). — ^The  inability  of  commerce  to  enter  this  river  at  St. 
John's  Bar  and  obstructions  and  want  of  lights  ou  the  upper  river,  preventing  tie 
steam-boats  from  making  prompt  deliveries,  have  very  materially  militated  agsiost 
the  trade  and  commerce  on  the  St.  John's  River. 


O3. 

DiPROVEBIENT  OF  THE  UPPER  ST.  JOHN'S  RIVER,  FLORIDA. 

By  the  river  and  harbor  act  approved  July  5, 1884,  the  sam  of  $5,0 
was  appropriated  for  improving  the  Upper  Saint  John's  Eiver,  Florid 
This  is  the  first  appropriation  ever  made  by  Congress  ibr  this  work. 

The  part  of  the  St.  John's  River  referred  to  in  the  act  is  presumed 
be  that  portion  extending  from  Lake  Monroe  to  the  head  of  Lake  Geor, 
a  distance  by  river  of  about  45  miles.  An  examination  of  this  secti 
was  made  in  the  early  part  of  the  year  1879,  report  of  which,  dated  Ja 
16, 1879,  with  a  project  of  improvement,  is  printed  as  Api)endix  I 
Annual  Beport  of  the  Chief  of  Engineers  for  1879.  It  was  stated 
that  report  that  the  stream,  although  very  crooked,  is  of  ample  dep 
for  any  class  of  vessels  adapted  to  the  navigation  of  the  Upper  • 
John's  Biver,  and  that  the  only  gain  to  be  secured  by  cut-ofis  is  stric 
in  distance.  It  was  suggested  to  confine  the  work  of  improvement 
cutting  off  the  four  most  prominent  bends,  located  as  follows : 

(1)  A  bend  three-fourths  of  a  mile  above  Old  Town,  25  miles  belc 
Lake  Monroe. 

(2)  Two  bends  about  2  miles  below  Manuel's  Landing,  7^  miles  bek 
Lake  Monroe. 

(3)  A  bend  at  Manuel's  Landing,  5^  miles  below  Lake  Monroe.    TL^ 
results  of  a  later  examinatiiou  ot  Wi^  ^^m^  section  of  the  river,  made  in 
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ixinformity  to  a  provision  in  the  river  and  harbor  act  passed  Angnst  2^ 
1882y  did  not  differ  from  the  conclusions  previously  reached. 

Porsuant  to  instructions  from  the  Department,  another  report  was 
submitted  October  5, 1883,  with  revised  plans  and  estimates. 

The  width  of  the  river  at  the  bends  named  varies  from  130  to  150 
feet,  and  in  the  reaches  connecting  them  from  150  to  200  feet.  The 
banks  and  adjoining  ground  average  4  feet  above  water-surface  at  low- 
river  stage.  The  plan  of  improvement  contemplates  cut-offis  100  feet 
wide  at  the  bottom,  side  slopes  1  on  1,  and  a  low-river  depth  in  the  cuts 
of  6  feet.  This  depth  was  adopted  as  being  the  maximum  low-river 
depth  at  the  shoalest  places  between  Little  Lake  George,  20  miles  be- 
low t^e  head  of  Lake  GkM>rge,  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-offs  and  the  other 
for  curved  cut-offs,  with  quite  easy  curves,  so  as  to  offer  no  obstruction 
to  navigation.  The  work  would  principally  consist  of  dredging,  but  a 
few  light  closure  dams  would  have  to  be  built  and  some  grubbing  done. 
The  estimated  cost  of  this  improvement  is  $43,000  for  straight  cut-offs, 
and  $38,800  for  curved  cut-offs.    The  latter  system  has  been  adopted. 

The  appropriation  available  being  small,  it  was  proposed  to  begin 
operations  by  opening  the  shortest  cut — ^that  at  Old  Town.  Proposals 
for  this  wc»>k  were  invited  to  be  opened  October  24, 1884.  No  bids  were 
received. 

Under  these  circumstances,  with  the  ai^roval  of  the  Ohief  of  En- 
gineers, it  was  decided  to  await  further  appropriations  before  beginning 
the  work. 

This  part  of  the  river  is  passed  over  by  steam-boats  about  twelve 
times  per  day. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project 

This  work  is  located  in  the  coileotion  distriot  of  Saint  John's.  Jaoksonville  is  the 
nearest  port  of  entry.  Nearest  licht-honse  is  Volnsia  Bar  Light.  Nearest  fort  is  Fort 
Marion.    Amount  of  revenne  ool^ted  in  1868, 123,407.61. 

I  am  indebted  to  Oapt  W.  A.  Shaw,  of  Jacksonville,  Fla.,  for  the 
appended  commercial  statistics. 

Money  statement 

July  1,  1887,  amount  ayailable $4,971.72 

Jnly  1,  1888,  amoant  expended  during  fiscal  year,  exoInsiTe  of  liabilities 
outstanding  July  1,  1887 41.67 

Jnly  1,  1888,  balance  available 4,930.05 

{Amonnt  (estimated)  required  for  .completion  of  existing  project 33, 870. 00 
Amount  that  can  be  profitably  expended  in  fisoalvear  ending  Jnne30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


COMMEBCUtL  STATIBTICS—UFPER  SAINT  JOHN'S  STTBB,  FLORIDA. 
pfarnialMd  by  Gapt  W.  A.  Shaw,  of  the  steamer  OUy  of  JadtBonvOU,  JaoksonTille,  Fla.] 

Imports  by  water  in  fiscal  year  ending  June  30, 1888,  total  tons,  72,500,  consisting 
of  iiprain,  flour,  hay,  agricultural  implements,  household  goods,  and  general  me 
cbandise. 

Exerts  by  water  in  fiscal  year  ending  June  30,  1888,  total  tons,  36,250,  consisting 
of  fruits,  vegetables,  fish,  sponges,  palmetto  fiber,  cotton,  rice,  tobacco,  cigars,  hides, 
Jnmber,  naval  stores,  and  shingles. 

Value  of  imports,  $5,000,000;  valae  of  exports,  |2,718,740*,  ^  pei  efi^ii\,.ol  V)[ift\x«A^ 
is  dependent  on  water  carriage. 
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It  would  be  increased  25  per  cent,  if  the  improvements  now  oontomplated 
carried  ont. 

Daring  the  past  year  there  has  been  no  increase  in  the  total  basineas  of  the  riYer. 

NoTsfby  Capt.W.  A.  Shaw). — ^The  inability  of  commerce  to  enter  thia  river  at 
St.  Jolurs  Bar,  and  the  obstmctions  and  want  of  lights  on  the  upper  river,  prevent- 
ing the  steam-boats  from  making  prompt  deliveries,  have  very  materially  militatsd 
against  the  trade  and  commerce  on  the  St.  John's  River. 


04. 

IMPROVEMENT  OF  NORTHWEST  ENTRANCE,  KEY  WEST  HABBOB,  FLOR. 

IDA. 

The  Florida  Keys  consist  of  a  chain  of  rock  and  sand  islands  extend- 
iug  soath westerly  from  Cape  Florida  for  nearly  200  miles.  They  are  cob- 
nected  by  extensive  sand  flats,  underlaid  by  the  rock,  a  soft  oolitic  lime- 
stone, firom  which  the  sand  is  almost  entirely  formed. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Oolf 
(eastern  and  middle)  ports,  and  the  straits  between  it  and  the  West  In- 
dia Islands  form  a  passage  justly  dreaded  by  mariners.  This  barrier  is 
crossed  by  fonr  navigable  channels,  one  between  the  Dry  Tortngas  at 
the  western  extremity  of  the  chain,  and  Rebecca  Shoals ;  one  east  of 
Rebecca  Shofds ;  the  third  {the  Boca  Grande  Channel)  28  miles  fsffther 
ea8t|  and  the  fourth  (the  northwest  channel  of  Key  West  Harbor)  im- 
mediately west  of  Key  West,  85  miles  east  from  the  Dry  Tortugas.  It 
is  this  easterly  position,  combined  with  the  good  harbor  of  Key  West  at 
its  extremity,  which  gives  this  channel  its  importance.  It  is  used  hj 
vessels  en  route  between  the  Atlantic  and  Gulf  ports  which  do  not  draw 
more  tihan  10.5  feet  of  water,  the  depth  available  on  the  bar  which  now 
obstructs  its  northern  end.  An  average  daily  tonnage  of  (estimated) 
2,500  tons  passes  through  it.  In  rough  weather  the  available  depth  is 
still  more  reduced,  and  vessels  ot  more  than  8  feet  draught  are  com- 
pelled to  pass  through  one  of  the  channels,  near  Tortugas,  the  Boea 
Grande  Channel  being  also  impassable  at  such  times. 

The  necessity  for  the  improvement  of  the  channel  over  this  bar  was 
first  brought  to  the  notice  of  Congress  in  1868.  An  examination  of  the 
bar  was  ordered  by  Congress.  This  was  made  by  Lieut,  (now  M%jor)  W. 
B.  Livermore,  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simp- 
son, Corps  of  Engineers.  A  project  was  submitted  for  oi)ening  a 
dredged  channel  across  the  bar,  300  feet  wide,  18  feet  deep  at  mean  low 
water,  and  9,000  feet  long,  at  an  estimated  cost  of  $217,272. 

Nothing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Congress. 
This  was  made  by  Mr.  Thomas  L.  Harrison,  assistant  engineer,  under 
the  direction  of  Gapt.  (now  Major")  A.  N.  Damrell,  Corps  of  Engineers, 
as  reported  on  page  1314,  Report  01  the  Chief  of  Engineers,  1882.  Major 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $140,000.  In  18 
Congress  appropriated  $26,000  for  work  under  this  project.  With  thi&  . 
cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  across  the 
bar  in  1883.  In  his  report  submitted  August  12, 1884,  Msyor  DamieQ 
states :  ''  Unofficial  reports  as  to  the  filling  up  of  the  dredged  chaond 
confirm  the  opinion  expressed  in  my  last  annual  report,  namely,  tiat 
the  improvement  would  not  be  permanent.  No  appropriation  is  astod 
for,  at  least  until  a  furtYiei  c^xQ.mvu^.\\o\i  ^^\L\y6  miMl<^."    In  his  r^^ 
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Babmitted  July  20, 1886,  the  officer  then  in  charge,  Capt.  William  T. 
Bossell,  Oorps  of  Engineers,  confirms  the  report  as  to  the  filling  up  of 
the  dredged  channel,  and  asks  that  '^  an  appropriation  of  $3,500  be  made 
for  an  examination  before  more  work  is  attempted."  In  August,  1886, 
Congress  appropriated  $2,500  ^<  for  examination  and  survey  of  the  en- 
trance to  harbor  at  Key  West,  Fla."  This  survey  was  made  in  Decem- 
ber, 1886,  and  January  and  February,  1887,  as  reported  in  Appendix 
O  4^  Keport  of  the  Chief  of  Engineers,  1887.  The  project  submitted 
provided  for  the  formation  and  maintenance  of  a  channel  across  the  bar 
17  feet  deep  at  mean  low  water  by  means  of  a  dike  along  its  western 
side,  with  the  removal  of  a  ledge  of  rocks  and  dredging,  should  that  be 
necessary,  at  an  aggregate  estimated  cost  of  $608,(XK). 

No  funds  were  available  for  operations  during  the  fiscal  year  ending 
Jane  30, 1888. 

The  harbor  at  Key  West  is  hi  the  ooUection  distriot  of  Key  West.  Fla.,  which  is  the 
nearest  port  of  entr^.  Nearest  light-house,  Northwest  Passage  Light.  Nearest  fort 
is  Fort  Ti^lor,  Fla. 

Money  Statement. 

Amount  appropriated  by  act  of  Angnst  11,1888 925,000.00 

{Amount  (estimated)  required  fbr  oompletion  of  existing  project 583, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  18G7. 


OS- 

IMPROVEMENT  OP  CALOOSAHATC^EE  RIVER,  FLORIDA. 

The  Caloosabatebee  River  rises  in  the  saw-grass  region  west  of  Lake 
Okeechobee  and  flows  west  into  San  Carlos  Bay.  Between  the  month 
and  Fort  Thompson,  20  miles  west  of  Lake  Okeechobee,  the  river  banks 
are  generally  high,  and  the  country  bordering  the  river  is  covered  with 
a  dense  growth  of  large  trees,  principally  pines,  palmettos,  and  oaks. 
East  of  Fort  Thompson  the  low  saw-grass  region  begins.  The  entire 
river  valley  as  far  down  as  Alva,  about  30  miles  by  river  below  Fort 
Thompson,  is  more  or  less  subject  to  overflow  by  the  water  coming  from 
the  Okeechobee  Basin.  For  17  miles  from  its  mouth  the  river  is  broad 
and  has  a  channel  depth  of  from  6  to  20  feet,  with  the  characteristics  of 
an  estuary.  This  portion  of  the  river  is  obstructed  by  oyster  bars. 
Great  beds  of  snags  obstruct  the  upper  river.  From  Alva  down  the 
ooantry  is  being  settled  rapidly  for  the  culture  of  sugar-cane,  pine- 
apples, cocoa-nnts,  oranges,  limes,  and  lemons.  Fine  cattle  ranges 
exist  along  the  upper  river. 

Fort  Myers,  a  depot  for  supplies  during  the  Seminole  war,  is  a  thriv- 
ing town  15  miles  fh)m  the  mouth. 

Under  the  laws  of  the  State  of  Florida,  the  Atlantic  and  Oulf  Ooast 
Oanal  and  Okeechobee  Land  Company  is  engaged  in  draining  the  Okee- 
chobee Basin,  having  anthority  from  the  State  to  cut  canals  and  use  the 
natural  water-ways  for  that  purpose.  A  canal,  with  a  minimum  cross- 
section  of  22  feet  by  5  feet,  has  been  opened  from  Lake  Okeechobee  to 
tiie  headwaters  of  the  Caloosahatchee  Biver,  and  through  them  as  far 
as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Foit>TViOTi\^^o\i\vdJ^ 
^een  removed  and  foar  cut-off^  have  been  made  acrosE  t\i^  ^ot^Xi  \m6\i^ 
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below  Fort  TbompsoD.  These  operations,  with  work  done  on  the  Kis- 
simmee  Biver,  which  flows  into  Lake  Okeechobee,  hare  lowered  tto 
level  of  the  water  on  the  lakes  at  the  head  of  Kissimmee  Biver,  bat 
have  had  no  effect  on  the  level  of  Lake  Okeechobee.  The  works  were 
not  intended  for  the  benefit  of  navigation,  but  they  have  incidentiAy 
opened  a  water  route  about  300  miles  long  from  the  Oulf  of  Mexieo  to 
the  interior  of  Florida,  via  San  Carlos  Bay,  the  Galoosahatchee  Biver, 
Lake  Okeechobee,  the  Kissimmee  Biver,  and  lakes  Kissimmee,  Cypress, 
and  Tohopekaliga.  With  the  exceptions  of  the  cut-ofB9,  which  on  account 
of  their  bad  location  are  an  ii^ury  to  the  river,  the  work  of  the  company 
has  been  beneficial  to  navigation.  Steamers  now  pass  over  the  route  at 
irregular  intervals. 

An  examination  of  the  river,  with  a  view  of  its  improvement,  was  made 
in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 1879, 
with  apian  of  improvement,  is  printed  as  Appendix  J 17,  Beport  of  the 
Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by 
dredging  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7  feet 
at  mean  low  water  for  a  width  of  100  feet  In  1886  this  project  was 
modified  so  as  to  include  the  improvement  of  the  upper  river  as  far  as 
Fort  Thompson,  by  the  removal  of  snags  and  overhanging  trees. 

OPBBATIONS  PBIOB  TO  JUNB  30,  1887. 

Operations  have  been  carried  on  under  three  appropriations  made  in 
acts  of  1882,  1884,  and  1886^  aggregating  $14,000.  In  1885  the  7-foot 
channel  through  the  lower  nver  was  reported  completed.  In  1886-^87 
the  operations  were  confined  to  clearing  snags  and  overhanging  trees 
from  the  river  between  Forts  Denaud  and  Thompson,  and  in  making  an 
instrumental  survey  of  theentire  river.  This  survey  shows  theexistence 
of  a  practicable  channel  6  feet  deep  and  at  least  100  feet  wide  from  the 
mouth  to  Fort  Myers.  It  also  shows  that  excepting  near  the  Beautiful 
Islands  the  channel  has  sufficient  depth  and  width  to  permit  boats  of  4 
feet  draught  to  ascend  the  river  as  high  as  Fort  Thompson.  The  upper 
river  is,  however,  badly  obstructed  by  snags  and  overhanging  trees,  only 
a  short  reach  ^  miles  long  having  been  cleared  by  the  work  during  May 
and  June  of  1887. 

OPERATIONS  IN  FISCAL  YEAB  ENDING  JT7NE  30,  1888. 

Owing  to  the  small  sum  available,  it  was  impracticable  to  resume  op- 
erations after  they  had  been  stopped  by  the  high  water  at  the  close  of 
the  fiscal  year  1886-'87.  The  only  work  of  this  year,  therefore,  has  been 
in  plotting  the  notes  of  the  survey  and  in  preparing  maps  of  the  river. 

WORK  BEQUIBED. 

Owing  to  the  absence  of  railways,  the  inhabitants  of  the  Galoosahat- 
chee River  Valley  are  entirely  dependent  on  the  river  for  the  carriage  of 
all  heavy  freights  and  bulky  products.  To  serve  their  interest,  it  is  then 
essential  that  there  should  exist  at  or  near  the  mouth  a  safe  harbor 
where  transshipments  can  be  made  from  the  comparatively  deep  draught 
vessels  navigating  the  Oulf  of  Mexico  to  the  lighter  draught  river  boats. 
Such  a  harbor  exists  at  the  mouth  of  the  river,  Punta  Kaasa  Harbor. 
This  harbor  is  inclosed  by  the  chain  of  bars  and  islands  extending  across 
the  river  mouth  and  sepaiat\ng\\,tcom^wi^^i\ft^^«s-   ^^^^ver^it 
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as  never  been  officially  regarded  as  a  portion  of  the  Galoosahatchee 
Kiver,  and  it  has  not  been  possible  to  apply  the  appropriations  made 
for  the  improvement  of  the  river  to  deepening  the  channel  across  the 
bar  at  the  mouth  of  the  harbor,  although  prominent  residents  of  the 
river  valley  have  stated  that  the  appropriations  obtained  for  their  river 
were  desired  primarily  for  that  purpose.  A  full  description  of  this 
harbor,  with  a  project  for  its  improvement,  is  printed  in  Ex.  Doc.  No.  87, 
House  of  Representatives,  Fiftieth  Congress,  first  session.  The  con- 
sideration of  this  harbor  should  be  included  in  all  future  projects  for 
the  improvement  of  the  river.  Above  this  point  no  workisnow  required 
on  the  river,  excepting  near  Beautiful  Islands  and  the  snagging  opera- 
tions of  the  uppei*  river,  as  mentioned  above. 

I  would  respectfully  submit  the  following  as  a  project  for  future 
operations:  ' 

To  improve  the  river  between  San  Oarlos  Bay  and  Fort  Thompson  by 
dredging,  the  removal  of  snags  and  overhanging  trees,  and  the  con- 
struction of  wing-dams,  so  as  to  make  a  channel  200  feet  wide  and  II 
feet  deep  as  far  as  Punta  Eassa,  100  feet  wide  and  6  feet  deep  as  far 
as  Fort  Myers,  and  100  feet  wide  and  4  feet  deep  as  far  as  Fort 
Thompson. 

The  estimated  cost  is  as  follows : 

Dre<]giDg  at  entranco  to  PnntaRaesa  Harbor $41,000 

Dredging  Dcar  Beaatifnl  Islands 5,112 

Removal  of  snags  and  overhanging  trees .^ 8,535 

Total : 54,647 

I  am  indebted  to  Capt.  Peter  Nelson,  of  Fort  Myers,  Fla.,  for  the 
appended  commercial  statistics  of  Galoosahatchee  Biver. 

Galoosahatchee  River  is  in  the  collection  district  of  Key  West,  which  is  the  nearest 
port  of  entry.  Nearest  light-honse  is  Sanibel  Island  Light,  and  the  nearest  fort  is 
Fort  Taylor. 

Money  statement. 

July  1,  1887,  amoont  available f955.28 

July  1,  1888,  amount  expended  during  fiscal  year  exclusive  of  lia- 
bilities outetanding  July  1,  1887 1691.53 

July  1,  1888,  outstanding  liabilities 73.67 

765. 20 


July  1,  1888, balance  available 190.08 

Amount  appropriated  by  act  of  Angust  11, 18^ 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 190. 08 


Amount  (estimated)  required  for  completion  of  existing  project 3, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 189(^    3, 600. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  j.  w.  8ackett,  assistant  engineer,  on  survey  of  galoosahatchee 

river,  florida. 

United  States  Engineer  Office, 

Saint  Augustine,  Fla,,  June  30, 1688. 

Captain  :   I  have  the  honor  to  snbmit  my  report  on  the  survey  of  the  Galoosa- 
hatchee River,  Florida,  during  the  months  of  March,  April,  and  May,  1887. 

detail  of  operations. 

I  left  Jacksonville  March  16,  with  the  leveler  and  recorder,  t\i^  \.T2iiXi«A\>\si<KCL  ^vi^- 
lo^wed  a  daj  ^ate^,     We  arrived  at  Myers  on  the  evening  of  tlwa  IftWv,  N5\i«t^  Ai^ijXA^ 
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men,  provisions,  etc.,  were  procured.  *  We  liad  broaght  teots  with  us.  We  sUrta^l 
up  the  river  on  the  19th  with  a  6- ton  sloop,  three  men,  and  six  boatmeo,.  andarrirvd 
ai  Lake  Okeechobee  on  the  S8th. 

The  greater  portion  of  the  river  above  Fort  Thompson  is  bordered  by  an  aknostiiB- 
penetrable  saw-grass  marsh,  as  is  also  Lake  Okeechobee  to  a  still  greater  degreei 
This  marsh  is  in  tnm  bordered  by  a  prairie  which,  with  a  few  exceptions,  interveim 
between  it  and  the  timbered  land.    It  was  contemplated  to  run  a  stadia  transit  line 
along  this  prairie  and  locate  the  river  by  triangdlatinff  from  points  established  by 
the  transit  line.    At  the  same  time  levels  were  required  to  the  surface  of  the  water 
at  frequent  intervals.    It  was  intended  to  carry  the  levels  along  the  prairie  also, 
connecting  the  same  with  the  water  of  the  river  wherever  practicable.    The  chief 
difficulty  was  to  connect  them  with  Lake  Okeechobee,  as  the  saw-grass  margin  sor 
rounding  the  lake  is  yery  wide  and  presents  no  break  in  the  vicinity  of  the  Upper  C«- 
loosahatchee.    From  information  received  from  the  captain  of  the  sloop  it  was  thought 
that  a  few  miles  north  it  would  be  possible  to  get  through  the  saw  grass  and  start  the 
levels  in  close  proximity  to  the  lake.    I  took  a  portion  of  the  party  and  sailed  up  the 
lake,  with  this  object  in  view,  and  finally  started*  through  the  saw  grass  in  what  ap- 
peared to  be  the  most  promising  place,  and  after  an  exhausting  struggle  we  succeeded 
in  getting  through ;  but  it  was  found  to  be  too  far  north  to  answer  the  porpose,  cod- 
Bequently  that  plan  was  abandoned.  The  Okeechobee  Drainage  Company's  canal  nuide 
access  to  Lake  Okeechobee  easy ;  but  no  place  sufficiently  stable  to  set  an  instrameat 
was  to  be  found  alons  it.    For  a  distance  of  10^  miles  from  the  lake  no  direct  conoeo- 
tion  could  be  made  between  the  waters  of  the  river  and  the  prairie.    This  portion 
was  surveyed  in  the  following  manner:  Having  brought  a  supply  of  pine  strips,  3 
inches  wide  and  1  inch  thick,  eighteen  of  them  were  nailed  together  in  pairs  in  such 
a  manner  as  to  present  the  greatest  amount  of  resistance  to  flexure,  one  end  was 
sharpened,  and  they  were  usc^  as  stakes  to  build  temporary  stjitions  in  tho  canal  Dear 
alternate  sides  and  about  1,000  feet  apart.    Both  the  level  and  the  transit  would  fit 
the  tripod  belonging  to  either  instrument.    Oneskifl  with  two  men  was  assigned  to 
build  the  stations,  wnich  was  siitfply  to  drive  the  stakes  in  the  form  of  a  tripod,  leav- 
ing Just  enoogh  room  for  a  skiff  to  get  between  it  and  the  saw  grass  on  the  side  of  the 
canal  or  river,  to  lash  the  tops  firmlv  together,  with  a  becket  prepared  for  the  por- 
pose and  to  lash  the  instrument  tripoa  to  the  station.    They  would  then  move  ahead 
with   the  material   for  another  station,  which  being  erected,  an  observer,  mean- 
while, having  placed  the  transit  on  tho  first  station,  took  the  magnetic  bearing  of  the 
new  station  and  read  tbo  stadia  rod,*which,  with  the  level-rod  and  sonnding-pole,  was 
carried  in  the  third  boat,  located  at  a  point  midway  between  the  stations.     Removing 
the  transit,  he  replaced  it  with  the  level.    The  level-rod  was  held  on  the  same  stake 
as  the  stadia-rod,  the  stake  being  driven  flush  with  the  surface  of  tho  water.    As  a 
check  on  the  compass  course,  at  each  station  an  angle  was  taken  to  a  solitary  cypress 
tree,  which  formed  a  station  near  the  Okeechobee  end  of  the  canal,  and  a  short  stake 
was  left  to  mark  the  center  of  each  station  so  as  to  be  visible  fix>m  the  succeeding 
station.    There  being  enough  material  for  three  stations,  when  the  observer  was 
through  he  removed  the  instrument  tripod  and  pulled  up  the  stakes.    The  party  in 
the  head  skiff  had  by  this  time  erected  the  third  station  and  returned  to  the  second, 
and  the  first  st^t  of  stakes  and  the  instrument  tripod  were  transferred  to  it.    The  in- 
strument tripod  was  then  placed  on  the  third  station.    While  the  observer  occupied 
the  second  station,  the  head  skiff  party  proceeded  to  erect  the  fourth,  etc    Under 
favorable  cireumstauces  a  progress  of  about  3  miles  a  day  could  be  made. 

A  solitary  cvpress  tree  about  four  miles  to  the  northwest,  called  the  "  Lone  Cypiees,'' 
was  used  to  obtain  the  distance  across  Lake  Hikpochee.  The  top  of  the  cypress  tree 
at  the  end  of  the  canal  at  Lake  Okeechobee  being  occupied  with  the  sextant  for  one 
station  and  the  cross-ti'ees  of  the  sloop,  which  was  listed  so  as  to  bring  the  cross-trees 
alongside  a  tall  signal-staff  at  the  Hikpnochee  end  of  the  canal  for  another  station,  and 
a  station  at  opposite  side  of  LakeHikpochee  attheendof  the  Hikpochee  Canal  occnpiiMl 
in  the  same  manner  for  another,  angles  were  measured  to  the  <*  Lone  Cypress ''  and  to 
a  number  of  cypress  trees,  prominent  points,  etc.,  along  Lakes  Okeechobee  and  Hik- 
pochee. Thus  tlie  distance  across  Lake  Hikpochee  was  obtained,  as  was  also  the  ap- 
proximate shape  of  the  shore-line  of  Lake  Hikpochee  and  of  Lake  Okeechobee  for 
several  miles  above  and  below  the  canal. 

Sugarberry  Hammock,  a  small  clump  of  trees,  is  10^  miles  from  Lake  Okeechobee, 
and  18  the  first  point  that  the  prairie  is  accessible  from  the  river.  The  canal,  from 
Sugarberry  Hammock  to  Lake  Hikpochee  is  called  the  Hikpocihee  Canal,  and  that 
between  Lakes  Hikpochee  and  Okeechobee  the  Okeechobee  Canal. 

By  angles  to  the  *'  Lone  Cypress"  Sugarberry  Hammock  was  included  in  the  trian- 
gnlation,  the  primary  object  of  which  was  to  obtain  the  distance  across  Lake  Hikpo- 
chee. This  furnished  a  measure  of  the  accuracy  of  the  work.  The  distance  across 
Lake  Hikpochee,  compnted  from  the  line  of  the  snrvey  of  the  Okeechobee  Canal,  was 
21,269  feet ;  computed  from  the  survey  of  the  Hikpochee  Canal,  it  was  21,453  feet,  a 
difference  of  183  feet.    The  mean  ot  Vh«  Vro  ^%a  «A»^Wi« 
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SoundiDgB  were~takeii  down  the  center  of  the  stream  and  cross-sections  taken  and 
tlie  width  measured  at  each  station. 

From  Sugai'berry  Hammock  the  snrvey  was  condacted  as  was  at  first  contemplated, 
^rithont  any  serions  delays,  and  Fort  Thompson  was  reached  on  April  8.  The  transit 
and  level  line  wasmn  along  the  prairie  and  the  bends  and  points  of  the  river  and 
canal  afterwards  located  by  observing,  simultaneously,  angles  and  bearings  from  dif- 
ferent stations  on  the  prairie  to  the  mast  of  the  sloop.  A  system  of  signals  was  ar- 
ranged, which,  for  the  observers  on  the  prairie,  consisted  principally  of  making  a 
amoke,  and  for  those  on  the  sloop  of  hoisting  and  lowering  the  sail,  peak,  etc. 
Soondings  were  carried  along  as  before  and  the  width  of  the  stream  determined  at 
each  point  located. 

The  river  was  gauged  at  the  Okeechobee  Canal  and  at  Fort  Thompson.  The  ve- 
locity measurements  at  the  Okeechobee  Canal  were  taken  with  considerable  care  and 
at  numerous  points  in  the  vertical  and  horizontal  planes,  and  did  time  permit  they 
woold  present  an  interesting  study  if  they  were  worked  up  and  developed. 

Below  Fort  Thompson  the  survey  was  conducted  as  follows:  The  stations  were  lo- 
cated at  the  most  convenient  points  on  the  river  banks.  The  angles  and  compass 
bearings  were  observed,  and  the  distance  between  the  stations  was  measured  by  the 
atadia,  as  was  aliso  the  distance  and  angle  to  a  point  on  the  other  side  of  the  river  di- 
rectly opposite  the  station,  as  well  as  to  any  other  points  that  it  was  desired  to  locate. 
The  distance  of  the  station  from  the  river  was  also  noted. 

The  level  party  consisted  of  the  leveler,  rodman,  one  boatman,  and  a  man  to 
sound.  The  level  line  was  carried  along  the  river  independently  of  the  transit  line, 
except  that  levels  were  taken  to  the  surface  of  the  water  in  the  vicinity  of  each 
transit  station.  At  each  stopping  place  a  gauge  was  established  and  changes  in  the 
level  of  the  surface  of  the  water  were  observed ;  observations  were  also  taken  to 
stakes  put  in  on  our  trip  up  the  river,  on  which  the  level  of  the  surface  of  the  water 
had  been  noted  at  the  time  they  were  placed.  Tbo  river  changed  very  little  during 
the  Burvejr.    The  rise  and  fall  of  the  tide  was  noticeil  as  far  up  as  Fort  Denaud. 

In  running  the  transit  line  one  man  with  a  boat  and  boatman  with  a  stadia-rod 
went  ahead,  selected  points,  and  drove  pegs  for  the  stations  and  sketched  in  the  river. 
The  transit  man,  accompanied  by  a  boat  and  boatman,  also  with  a  stadia-rod  to  locate 
points  near  by  with,  followed  one  station  behind  the  head  party.  Soundings  were 
carried  along  as  on  the  upper  river. 

Aa  the  rise  and  fall  of  the  tide  had  been  perceptible  as  far  up  as  Fort  Denaud,  it 
was  not  deemed  necessary  to  level  to  the  surface  of  the  water  below  Parkinson  Ferry ; 
BO  the  leTels  were  carried  by  the  wagon-road  from  that  point  to  Myers. 

The  transit  line  was  continued  along  the  river  to  the  lower  end  of  Beautiful  Island. 
We  then  sounded  out  the  channels  through  the  Beautiful  Island  Shoals. 

On  April  28  the  party  proceeded  to  the  survey  of  the  channels  throuj^h  the  oyster 
bars  that  obstruct  the  lower  portion  of  the  river.  Stations  were  established  at  inter- 
vals along  the  shores  between  Redfish  Point  and  Puuta  RasRa,  and  connected  by  tri- 
angulation  with  the  U.S.  Coast  Survey  stations  at  Sword  Point  and  Puuta  Rassa. 
The  sloop  was  dispensed  with,  being  replaced  by  a  steam-launch.  The  main  and  swash 
channels  were  carefully  sounded  out  and  the  shore- line  around  Shell  Point  located,  as 
well  as  a  portion  of  the  shore-lino  on  the  north  side  of  the  river  above  Addison's  Wharf. 
A  line  was  run  through  the  mangroves  back  of  Shell  Point  to  ascertain  the  practicabil- 
ity of  shortening  the  channel  by  making  a  cut  through  there.  Several  borings  wore 
taken  along  this  line.  The  river  was  sounded  as  far  up  as  Harney's  Point,  and  the 
channel  through  the  oyster  bars  in  the  vicinity  of  Red  Fish  Point  was  carefully 
sounded. 

In  accordance  with  instructions,  we  marked  the  channel  throngh  the  oyster  bars 
with  stakes,  fourteen  in  number,  of  5-inch  by  5^ inch  by  16  feet,  heart  pine.  They 
were  sharpened,  "chisel  pointed,^  and  worked  down,  some  of  them  6  feet  and  none  of 
them  less  than  5  feet,  into  the  sand  and  mud.  A  target  of  slats  was  nailed  onto  the 
stakes,  presenting  a  surface  of  2^  feet  square  as  viewed  from  two  ways.  The  targets 
were  painted  red  or  black,  according  to  the  side  of  the  channel  on  which  they  were 
placed. 

From  May  11  to  16  the  entire  party  was  engaged  in  the  survey  of  Puuta  Rassa  Harbor. 
A  portion  of  the  party  was  engaged  in  working  up  the  survey  and  filling  in  some  de- 
tails of  the  triangulation  until  the  20th,  on  wnich  date  we  proceeded  to  Myers,  and 
on  the  21st  started  a  skeleton  survey  which  was  to  cover  that  portion  of  the  estuary 
between  Beautiful  Island  and  Red  f^h  Point.  The  triangulation  stations  were  estab- 
lished, and  the  angles  measured  down  nearly  to  Myers.  Mr.  J.  Q.  Gibbes,  Jr.,  arrived 
on  the  evening  of  the  21st,  and  relieved  me  of  the  charge  of  the  party  on  the  23d. 
He  made  a  very  hasty  triangulation  of  the  river  down  to  Ked  Fish  Point,  and  took  a 
few  soundings,  oompletine  the  snrvey  on  the  24th. 

A  meridian  was  established  at  Sngarberry  Hammock  by  the  observation  of  several 
circnmpolar  stars  at  eqoal  altitudes,  and  at  Puuta  Rassa  by  :ui  obaervaUow  ot  ¥c\iKrv& 
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at  eastera  elongation.    At  the  former  \AAce  the  declination  of  the  magnetic  needle  on 
April  3  was  foand  to  be  2^  4G'  £.,  and  at  Punta  Kaasa  on  May  13  it  was  29  5P  £. 

BENCH-MARKS. 

In  miming  the  levels  betich-marks  were  established  at  the  following  places,  viz: 
Lake  Okeechobee,  Sugarberry  Hammock  (10^  miles  from  JLake  Okeechobee),  Cofiee 
Mill  or  Seminole  Hammock  (15^  miles),  Fort  Thompson  (23  miles),  Alva  (42^  miles), 
and  Olga  or  Parkinson  Ferry  (53  miles),  closing  on  the  bench-mark  at  Myers  estab- 
lished by  the  survey  of  1^579  ((56^  miles  from  Lake  Okeechobee).  The  bench-marks 
consisted  of  1^  inches  galvanized- iron  pipe  2  feet  long  driven  flush  with  the  sorfaoe 
of  the  ground,  and  carefully  referred  to  trees  and  prominent  objects  near. 

Connection  was  made  with  bench-marks  at  Fort.  Thompson  and  at  Myers,  estab- 
lished by  the  survey  of  1879.  These  bench-marks  are  44  miles  apart,  measured  along 
the  river.  The  dififerenoe  in  elevation  of  the  two  bench-marks  by  the  former  survey 
is  7.60  feet ;  by  our  survey,  7.833  feet. 

MAPS. 

The  lower  portion  of  the  river  from  Punta  Rassa  to  and  including  Beautiful  Island 
and  the  other  islands  in  its  vicinity,  has  been  plotted  on  a  scale  of-^jffsjf  and  a  redac- 
tion of  the  same  has  been  made  on  a  scale  of  jjjhiJii  from  the  /above  islands  to  Fort 
Thompson  on  a  scale  of  giftjir*  *nd  from  Fort  Thompson  to  Lake  Okeechobee  on  a  scale 
of  TniuTT*  ^  series  of  proliles  from  Lake  Okeechobee  to  the  lower  end  of  Beautiful 
Island  show  the  surface  of  the  water  at  the  time  of  survey,  the  river  bed,  the  high 
wat^r  of  188G  and  that  of  1878,  and  the  river  banks  on  the  concave  side.  All  referred 
to  the  approximate  plane  of  moan  low  water  of  the  Gulf  of  Mexico,  which  is  assumed 
to  be  1.3  feet  below  the  plane  of  mean  high  water  at  Myers,  as  adopted  by  the  survey 
of  1879.  From  the  best  information  at  hand  the  mean  rise  and  fall  of  *^the  tide  at 
Myers  was  assumed  to  bo  1  foot.  The  mean  rise  and  fall  at  Punta  Rassa  is  1.7  feet. 
It  would  require  observations  extending  through  an  entire  year  to  determine  the 
heightsof  mean  high  and  low  waters  nt  Myers  with  accuracy,  as  the  level  of  the 
water  there  is  greatly  affected  by  the  winds. 

The  time  at  our  disposal  did  not  a<lmit  of  our  continuing  the  levels  to  Punta  Rasaa, 
to  determine  with  accuracy  the  true  relative  elevation  of  (he  mean  low  water  of  ihe 
Gulf  of  Mexico. 

RESULTS  OF  THE  SURVEY. 

The  results  of  the  survey  of  that  portion  of  the  river  between  Lake  Okeechobee  and 
the  lower  end  of  Beautiful  Island  (the  head  of  the  estuary  21^  miles  from  Punta  Rassa 
and  26  miles  from  tho  Gulf  of  Mexico)  are  condensed  and  embodied  in  the  following 
table : 
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None 
None 
None 
None 
None 
None 


28 


45 

63 

50 

03 

137 

120 

70 

84 

75 

160 

111 

147 

77 

62 

83 

60 

54 

36 

60 

21 

54 

51 

40 

16 

13 

7 

18 

5 

14 

12 

16 

2 

13 

2 

None 

None 
None 


1,026 


s 


Feet 


58 


82 


00 


92 
<I2 
82 
80 
06 
65 
104 
130 
118 
139 
100 
127 
131 
120 
142 
141 
163 
140 
183 
173 
184 
206 
103 
210 
239 
'274 
257 
819 
202 
304 
402 
405 
502 
709 
757 

1.842 
K082 


8q.fL 


332 


410 


449 


412 

606 

543 

466 

627 

554 

555 

718 

838 

803 

944 

068 

975 

047 

1,289 

1.533 

1,555 

1.637 

1.197 

1,116 

1.454 

1,407 

1.482 

2.047 

2,654 

2,032 

2.690 

2,797 

3.056 

3.210 

3.217 

3,216 

4,048 

5.140 

6,028 


EloTfttion  at  end  of  mile  of— 


16.4 


15.5 
14.9 
14.3 

13.9 
13.1 


11.6 
10.2 
9.8 
9.1 
8.7 
7.9 
6.9 


6.5 


5.9 


5.5 
4.6 
3.7 
3.0 
2.5 
2.2 
1.9 
1.4 
1.4 
1.1 


11.8 


11.2 

10.0 

9.1 

8.9 
7.0 


17.7 


16.2 
15.3 
13.4 

13.6 
14.4 


6.5 
5.3 
5.0 
5.0 
3.8 
1.4 
1.1 


-  2.8 


.3.0 


•  4.5 

•  4.9 
.  &3 

•  6.0 
.  5.5 

•  6.2 
-IL8 
.1L7 
-11.7 

•  0.0 
-10.8 

•  0.0 

-  0.0 
■10.0 
-10.0 

-  9.9 
•13.3 
-11.6 
-10.7 

9  2 
■10.8 
•12.6 
•12.6 
-11.8 

.  ao 

-13.0 
-13.5 
•11.5 
•13.0 
-11.8 
-12.8 
-7.0 
-8.2 

-  7.2 

-  7.0 


—10.8  I 


-7.5 


8.3 
0.3 


11.0 


14.4 


15.5 
11.6 
11.0 
11.6 
13.8 
14.0 
13.8 
12.3 
11. 1 
11.0 
11.0 
11.0 
11.0 
13.0 

8.0 
15.0 
12.0 
13.0 

9.0 

ao 

5.0 

ao 

9.0 
6.0 
7.0 
6.5 
5.5 
4.3 
5.4 
4.0 
3.5 
2.5 
2.0 
2.5 
1.5 

1.0 
1.0 


^i 


5« 


20.3 


19.6 
19.1 

ia4 

17.6 
17.6 


17.2 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 


17.0 


16.7 


16.6 
16.5 
16.2 
16.0 
15.8 
15.4 
15.0 
14.0 
12.9 
12.0 
10.9 
10.2 
9.8 
9.2 
a  7 

ai 

7.7 
7.5 
7.4 
7.2 
7.0 
6.5 

ai 

5.6 
5.2 
4.9 
4.8 
4.6 
4.4 
4.0 
3.7 
3.3 
3.0 
2.0 
2.2 

1.9 
1.5 


S5 


23.2 


23.0 
22.8 
22.5 

22.3 
22.1 


21.6 
21.1 
21.1 
21.1 
21. 1 
21.1 
2LI 


21.1 


21.1 


20.9 
20.8 
20.6 
20.5 
20.3 
20.2 
20.1 
10.9 
19.6 
19.6 

ia9 
ia7 
ia4 

17.8 
17.1 

ia4 
lao 

15.6 
15.3 
14.9 
14.5 
13.7 
13.0 
12.2 
11.5 
9  9 

ao 
ao 

5.4 
5.0 
4.5 
4.1 
8.8 
3.4 

ao 

2.6 
2.2 


Character  of  soil. 


Mud  and  sand 
underlaid 
with  marl 
and  lime- 
8t()ue. 

* • • •  U  V  ••••••• ■••< 


do. 

....do. 


I  Bonnet  Lak®'  i 


1 

I 

>  Lake  Flirt  . 

I 

i 

Sandy  loam  un- 
derlaid with 
marl. 


'  •  •  •  Uv*  •••••< 


...do 

....do 

.  ...do..... .. 

.  ...do. ...... 

....do. ...... 

>  •  *  •  U'f  •  •  •  •  •  •  • 

Sandy  loam 
do 

....do....... 

— do 

do 

— do. 

.  ...do. ...... 

....do 

. ...do. ...... 

....do..... .. 

do 

do 

....do....  .. 

....do 

....do 

>...€10.....*  . 

....do...... . 

....do. ...... 

. ...do...... . 

•  •  a  •UU*  •••••• 

•  •  •  wU V  •••«•*  • 
»***Uw* •«•••• 

•  •  •  •  U  V  «•••••  • 

•  •  «  vCIO*  «•••«• 
■  «  « •  uo*  •••••• 

....do 

>  «  •  •  U  V  ••••••• 


Qrowth. 


Warn  pee. 


Do. 

Do. 
Flags      and 
oane. 

Do. 
Cane  and  wil- 
lows. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Prairio  grass. 

Do. 


Live-oak  and 
palmetto  iu- 
terapersed 
with  pine. 
Pine,  palmet- 
to, and  live- 
oak. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Da 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Do. 

Da 

Do. 

Do. 

Do. 
Prairie      an  d 
niangroTe. 

Do. 

Do. 


Not*.— The  elevations  refer  to  the  assumed  plane  of  mean  low  water  of  the  Onlf  of  Mexico  and  the 
diatanoee  refer  to  the  edge  of  the  grass  at  the  end  of  the  canal  at  Lake  Okoeohobee. 

Observations  of  the  height  of  the  high  water  of  1878  were  obtained  at  nine  points, 
ftbont  evenly  distributed  between  the  sixteenth  and  the  fifty-fourth  mile.    In  the 
foregoing  table,  the  heights  given  wore  obtained  by  interpolating  and  extending  the 
Pit>me  from  information  given  by  settlers. 
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The  high  water  of  1886  may  be  considered  an  average  one. 

'J'he  surface  of  the  water  at  the  time  of  the  survey  may  be  considered  its  ordinazy 
low-water  stage.  As  a  matter  of  course,  it  is  higher  than  the  mean  low-water  stef^ 
was  previous  to  the  opening  of  the  canal  into  Li^e  Okeechobee. 

From  the  tenth  to  the  twenty-second  mile,  inclusive,  the  old  river,  canala,  Bonnet 
Lake,  and  Lake  Flirt  make  the  average  width  and  area  of  cross-section  so  indefinite  that 
they  have  been  omitted  from  the  table.  Through  this  section  the  river  marsh  is  about 
three-quarters  of  a  mile  wide,  through  which  various  channels  of  the  river  are  inter- 
spcrsed  together,  with  here  and  theiC  small  bodies  of  open  water.  Before  the  Drain- 
ogo  Company's  canal  was  opened  there  was  no  clearly-defined  channel,  ezceptiog 
the  open  water  of  Lake  Hikpochee,  within  about  8  miles  of  Lake  Okeechobee,  bat 
only  occasional  indistinct  and  non-continuous  rills  or  narrow  open  places  through  tbe 
saw  grass,  through  which,  at  low  stages  of  the  river,  the  water  very  slowly  passed 
from  Lake  Okeechobee  into  the  river  below;  while  a  rise  of  only  a  foot  in  the  lake 
permitted  the  water  to  pass  with  such  freedom  that  the  entire  Caloosabatcbee 
valley  would  be  very  quickly  flooded. 

Between  the  twenty-third  and  the  thirty-second  mile  the  river  is  very  crooked,  very 
much  obstructed  with  snags  and  drift,  and  is  less  than  100  feet  wide,  which,  in  higb 
water  stages,  results  in  so  effectually  impeding  the  flow  of  the  water  that,  for  in- 
stance, during  the  flood  of  1878  the  level  of  the  surface  of  the  water  at  the  twenty- 
fifth  mile  was  only  about  2  feet,  and  at  the  thirty-second  mile  only  about  3  feet  below 
its  height  at  Lake  Okeechobee ;  while  at  the  ordinary  low-water  stage  the  water  at 
the  thirty-second  mile  is  about  19  feet  below  its  level  at  Lake  Okeechobee. 

As  elsewhere  stated,  the  rise  and  fall  of  the  tide  was  noticed  as  far  np  the  river  m 
Fort  Denaud,  or  in  the  thirty-third  mile  from  Lake  Okeechobee.  The  lowest  observa- 
tion to  the  surface  of  the  water,  8  feet  above  the  datum  plane,  the  assumed  plane  of 
mean  low  water  of  the  Gulf  of  Mexico,  was  in  the  thirty-eighth  mile.  The  mean  eleva- 
tion of  the  surface  of  the  water  between  the  thirty-third  and  the  fifty-third  miles,  aa 
shown  by  the  level  notes,  was  1. 1  foot  above'the  datum  plane.  Westerly  winds  prevaUed 
during  the  survey,  and  it  is  probable  that  the  level  of  the  water  of  the  lower  river 
was  higher  than  usual. 

The  character  of  the  river,  or  estuary,  below  Beautiful  Island  has  been  described 
in  former  reports  of  the  Chief  of  Engineers. 

During  the  snagging  operations  in  May  and  June,  1887,  about  30  per  cent,  more  snags 
were  removed  in  the  district  operated  on  than  were  counted  there  during  our  survey. 
In  making  the  estimate  for  the  number  of  snags  to  be  removed,  the  total  number 
counted  during  our  survey  was  increased  30  per  cent.  The  number  of  anags  removed 
since,  also  the  overhanging  trees,  are  deducted.  The  table  shows  the  number  counted 
during  the  survey. 

About  sixty  individual  farms  or  clearings,  immediately  on  the  river,  were  counted ; 
about  one-third  of  these  appear  to  have  been  abandoned  on  account  of  the  floods. 

I  am  indebted  to  Capt.  F.  A.  Hendry,  of  Myerai,  for  valuable  assistance  in  procuring 
boats,  etc.;  to  Messi's.  Roland  Woodward,  A .  C.  Harper,  and  J.  L.  Brownlee  for  efficient 
service  in  the  field  work,  and  to  Messrs.  F.  W.  Bruce  and  J.  H.  Bacon  in  the  office 
work. 

The  following  estimates  for  the  improyement  of  the  river  are  respectfully  submitted : 

1.  TO  OBTAIN  A  CHANNEL  THBOUOH  THB   OY6TBB   BARS   NBAR  THB  MOUTH  OF  XHB 
RIVSB  100  FEBT  WIDB  AND  7  FBBT  DEEP  AT  MEAN  LOW  WAXBB. 

lint  e$tiimaie. 

Improving  Main  Channel : 

9,14b  cubic  yards  mud,  sand,  and  oyster  shells,  at  50  cents. . . . ; $4, 674 

15  per  cent,  for  engineering,  etc 086 

Total 5,deO 

Secend  esUmtite* 

Straight  cut  through  the  Swash  Channel,  making  the  distance  1  mile  leas  HbMia  by 
the  Main  Channel: 

71,352  cubic  yards,  mud,  sand,  and  oyster  shells,  at  50  cents (35,676 

15  per  cent,  for  engineering,  etc 6,351 

Total 41,027 

TMrd  estimate. 

Cut  through  Swash  Channel,  following  the  deepest  water : 

50,296  cubic  yards  mud,  sand,  and  oyster  shells,  at  50  cents $25, 148 

i«5  per  cent,  for  engineering,  etc 3,772 

Total ^^^ 


■■■I 
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Fourth  etiimate. 

Gut  back  of  8hell  Point,  saving  If  miles  in  distance  over  the  Main  Channel : 

212,222  cubic  yards  mnd^  sand,  and  oyster  shells,  eto.,  at  50  cents $106  111 

15  per  cent,  for  engineering,  etc 15, 917 

Total 122,028 

2.   TO    OBTAIN    A  CHANNEL   THftOUOH     THB     BEAUTIFUL    ISLAND    SHOAL    100    FBET 

WIDE  AND  4  FEET  DEEP  AT  MEAN  LOW  WATER. 


Firat  eatimate. 

Cat  to  straighten  and  deepen  channel : 

14,222  cnbic  yards  mnd  and  sand,  at  50  cents |7,  111 

15  per  cent,  for  engineering,  etc 1,067 

Total 8,178 

Second  estimate. 

To  follow  present  channel : 

8,889  cnbio  yards  mad  and  sand,  at50ceiits |4,445 

15  per  cent,  for  engineering,  et-c 667 

Total 5.112 

3.  BSMOVING    8NA0S   AND    OVEBHANGINO   TREES  AS   FAR    X7P    THE-  RIVER    AS    THE 
U>WXB  END  OF  THB  OKEEOHOBBB  DRAINAGE  COMPANY'S  OPERATIONS. 

582  snags,  at  94 12,328 

1,898  overhanging  trees,  at  $3 5,094 

7,422 
15  per  cent,  for  engineering,  etc 1,113 

Total 8,535 

Very  respectfnlly,  yonr  obedient  servant, 

J.  W.  Sackbtt, 

AseiBtant  Engineer, 
Capt.  W.  M.  Black, 

Corpe  of  Engineere,  U,  8,  A, 


COMMERCIAL  STATISTICS. 
[Fumiflhed  by  Capt.  Peter  Ndaon,  of  Fort  Myers,  FU.  J 

Imports  by  water  in  fiscal  year  ending  June  30,  1888,  consisted  of  general  merchan- 
dise, lumber,  machinery,  etc. 

Exports  by  water  in  fiscal  year  ending  Jnne  30, 1888,  consisted  of  cattle,  hogs,  hides, 
simp,  tobacco,  fruits,  and  vegetables. 

Value  of  imports $165,000 

Value  of  exports 100,000 

The  entire  trade  of  the  locality  is  dependent  on  water  carriage.  The  vegetable  and 
firait  crops  alone  would  double  the  above  total  if  good  facilities  for  shipping  wore  pro- 
vided. During  the  past  year  trade  in  the  locality  has  more  than  don  bled.  The  bad 
navigation  up  the  Caloosahatchee  is  still  holding  back  the  vegetable  farming. 

Myers,  Fla.,  June  26,  1<"^88. 

Mt  Dear  Sir  :  In  yonr  recent  favor  inquiring  regarding  the  upper  Caloosahatchee, 
would  state  that  the  ^nag  work  from  the  lower  cut-off  to^  within  a  mile  of  Fort  Do- 
nanld,  where  the  appropnation  ended,  has  been  well  performed.  From  there  to  a  point 
about  2  miles  below  Fort  Denauld  the  obstructions  are  very  bad  and  almost  impassable 
with  the  little  steamer  Dollie;  then,  with  the  exception  of  four  places,  the  river  firom 
there  to  Alva  is  fairly  navi^ble.  From  Alva  to  Fort  Myers  the  only  obstruction  of 
any  importance  is  at  Beautiful  Islands,  where  the  channel  has  changed.  It  \«  «»  \i^x- 
xow  and  shallow  that  it  is  almost  impassable.    Some  improveimeYiVi  XVi^x^  \^  \si>\<:^ 
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Deeded.  SettlemeDto  are  increasing  on  the  apper  Caloosahatchoe  full  75  per  ei 
More  land  has  been  opened  this  year  than  was  open  at  this  time  last  year.  OoMt^ 
has  been  established  at  Alva.  There  is  a  prospect  of  parties  pnttinsr  a  hotel  at  Ai 
and  rnnuing  a  steamer  from  there  to  Saint  James,  if  the  channel  at  Beantifnl  IsU 
was  improved  so  they  could  get  through. 

I  have  not  heard  of  anv  lines  proposing  to  go  through  to  the  Kissimmee.    Crc 
have  been  fine  on  the  Caloosahatchee  the  past  year.    With  good  commercial  faci 
ties  our  country  would  improve  rapidly. 
I  am,  sir,  reepeotfoliy  yours,  etc., 

Pktsr  Nelson. 

Capt.  W.  M.  Black, 

Corp9  of  Enginear$,  U.  8,  A. 


0  6. 

IMPROVEMENT  OF  PEASE  RIVER,  FLORIDA 

Pease  River  (Talakchopoko,  Hatchee,  or  Peaseating  Greek)  rises  in 
the  uortheasteru  part  of  township  30  south,  range  26  east,  and  flows 
nortb  westward  aud  westward  to  the  middle  of  section  33,  township  29 
south,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek, 
flowing  southeastwanl  from  Lake  Hancock.  Thence  its  course  is  soaib- 
west  to  Hickory  Bluff,  where  it  empties  into  Charlotte  Harbor,  making 
about  15  miles  westing  and  66  miles  southing.  *  It  is  fed  by  numerous 
lakes  in  the  central  part  of  Polk  County.  The  principal  tributaries  in 
the  east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks,  and 
on  the  west.  Saddle,  Whitten,  and  Chilocohatchie  creeks.  Besides  these 
streams,  wide  areas  of  swamp  and  hammock  lands,  immediately  border- 
ing the  river,  and  the  more  elevated  adjacent  pine  lands,  are  covered, 
during  the  rainy  season  in  July  and  August,  with  shallow  pools  of 
water,  which  are  discharged  for  the  most  part  into  Pease  River.  The 
stream,  therefore,  exhibits  much  variation  in  its  stages  of  water,  the 
range  between  extremes  at  Fort  Meade  being  about  17  feet. 

For  the  last  10  miles  of  its  course  the  river  has  the  characteristics  of 
an  estuary,  and  is,  in  fact,  the  prolongation  of  Charlotte  Harbor.  Ves- 
sels drawing  10  feet  of  water  can  enter  the  month.  Five  feet  can  be 
carried  to  Cleveland,  7  miles  from  the  mouth. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  consists  in  rock  excavation,  removing 
snags,  and  clearing  the  banks  of  overhanging  trees,  so  as  to  enable  boats 
drawing  2  feet  of  water  to  navigate  during  about  half  the  year ;  mini- 
mum channel  width  to  be  30  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1887. 

Operations  were  carried  on  by  hired  labor  under  appropriations  made 
in  1881  and  1882,  aggregating  $11,000.  The  work  was  done  over  a  reach 
of  64  miles,  beginning  at  the  mouth.  The  channel  was  cleared  through 
the  distance  traversed,  but  with  no  practical  results.  There  is  no  regu- 
lar navigation  in  the  river,  and  the  stream  has  again  become  choked 
with  bars  and  fallen  trees. 

It  is  estimated  that  an  annual  exx>enditure  of  $2,500  would  be  re- 
quired to  keep  the  river  clear  to  the  extent  required  by  the  project 
BhoxdA  the  improvement  b<a  completed. 
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A  clause  of  the  act  approved  August  5, 1886,  was  as  follows :  "  For 
improving  Manatee  and  Pease  rivers,  Florida,  continuing  improvement, 
$13,000,  of  which  $5,000  may  bo  expended  on  Pease  River."  As  the 
wording  of  the  appropriation  left  the  amount  to  be  expended  on  Pease 
Biver  to  the  discretion  of  the  Secretary  of  War,  an  examination  of  the 
two  rivers  named  was  made  to  determine  as  far  as  possible — 

(1)  The  improvements  required  for  navigation. 

(2)  The  cost  of  these  improvements. 

(3)  The  commercial  interests  involved. 

After  a  careful  examination  of  the  subject  it  was  found  that  the  maxi- 
mam  amount  which  could  be  expended  on  Pease  Biver,  $5,000,  was 
too  small  to  be  of  any  particular  service,  and  that  the  expenditure  of 
this  sum  on  Pease  Biver  would  leave  so  small  an  amount  for  Manatee 
Biver,  that  nothing  of  any  permanent  value  could  be  accomplished.  It 
was  therefore  decided  to  reserve  $2,000  for  a  survey  and  map  of  Pease 
Biver,  and  to  expend  the  remaining  $11,000  on  improving  the  Manatee 
Biver.  This  amount  ($2,000)  was  expended  in  making  a  complete  sur 
vey  of  the  river  from  Liverpool  to  its  mouth  and  in  plotting  the  notes 
of  a  survey  between  Fort  Meade  and  Liverpool  made  in  1881. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

The  notes  of  the  survey  made  during  the  previous  fiscal  year  were 
plotted,  and  an  examination  of  the  commercial  interests  of  the  country 
bordering  Pease  Biver  was  made  in  April,  1888,  by  Lieut.  Dl  D.  Gail- 
laitdj  Corps  of  Engineers,  whose  report  is  appended.  This  examination 
shows  that  between  Cleveland  and  Fort  Meade  the  county  bordering 
on  Pease  Biver  contains  a  population  of  about  2,800  persons ;  that  dur- 
ing the  past  year  the  various  business  houses  sold  merchandise  to  the 
value  of  about  $383,000,  and  shipped  about  42,000  boxes  of  oranges, 
valued  at  about  $63,500.  The  inhabitaots  of  Cleveland,  Fort  Ogden, 
Arcadia,  and  Fort  Meade  desire  the  opening  up  of  the  river  between  Cleve- 
land and  Fort  Meade  in  accordance  with  the  existing  project  of  im- 
provement. They  express 'themselves  as  much  dissatisfied  with  the 
freight-rates  charged  by  the  Florida  Southern  Baiiroad  Company,  and 
assert  that  were  the  river  opened  up,  as  indicated,  a  light-draught 
steamer  would  ply  between  Fort  Meade  and  Punta  Gorda,  thus  afford- 
ing the  benefits  of  competition. 

The  inhabitants  of  Punta  Oorda  and  Charlotte  Harbor  desire  dredg- 
ing just  beyond  the  wharf  of  the  Florida  Southern  Baiiroad,  in  order 
to  permit  the  large  steamers  of  the  Morgan  Line,  plying  between 
Havana  and  New  Orleans,  to  enter  during  all  conditions  of  wind  and 
tide,  as  during  the  past  year  considerable  trouble  has  been  ex- 
perienced by  them  at  times  in  making  the  wharf  at  Punta  Gorda.  In 
view  of  the  increasing  commerce  in  this  portion  of  the  country,  both  of 
the  plans  of  improvement  mentioned  above  seem  reasonable  and  en- 
tirely practicable,  and  I  would  respectfully  recommend  that  work  un- 
der the  existing  project  be  completed,  and  that  dredging  be  done  in  the 
channel  between  the  Florida  Southern  Baiiroad  Wharf  and  the  deep 
water  of  the  harbor,  giving  1^  feet  more  water  up  to  the  wharf  than  can 
be  carried  at  present. 

The  estimated  cost  of  the  dredging  is  $30,000 ;  of  clearing  the  upi)er 
river,  $25,000. 

In  view  of  the  soft  character  of  the  mud  forming  the  bottom  a  lesser 
anaonnt  than  that  asked  for  can  not  be  profitably  expended  in  dredging. 

With  respect  to  the  improvement  of  the  upper  riv^r,  •a'^  VwV^viaAfc 
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is  the  principal  town  desiriDg  this  improTemeDt,  and  as  it  is  sitoa 
at  the  upper  limit  of  the  projected  improvement,  it  is  especially  de^ 
able  that  a  sufficient  sum  be  appropriated  at  one  time  to  complete  t 
project,  and  to  enable  boats  to  be  put  on  the  river  between  Punta  Gon 
and  Fort  Meade,  otherwise  the  cost  will  be  largely  increased  by  ace 
mulation  of  obstructions  in  portions  previously  cleared. 

I  am  indebted  to  Mr.  0.  H.  Bent  for  the  commercial  statistics  of  Pea 
Biver,  Florida. 

Pease  River  in  in  the  colleotion  diatrict  of  Key  West,  and  Key  West  is  the  nean 
port  of  entry.    Nearest  light-honse  Is  Sanibel  Island  Light,  and  the  nearest  fori  » 
Fort  Taylor. 

Money  statement 

Jnly  1, 1887,  amonnt  available 1983.! 

Jnly  1, 1888,  amoont  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  Jnly  1, 1887 780.' 

Jnly  1^  1888,  balance  available 202.M 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

AmouDt  that  can  bepront>ablyexpended  infiacal  vearendiog  JuneSO,  1890  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  1866  and  1867. 


repobt  of  lisutehamt  p.  p.  oaillaxd,  corps  of  snoikxebfl. 

Ukitkd  States  Enoutekb  Offigs, 

8aUU  Juguitime,  Fla,^  May  2,  ISa 

Sir:  I  have  the  honor  to  submit  the  following  report,  in  accordance  with  written 
instructions  received  from  you  on  April  18, 1888,  desirine  me  ''  to  re^rt,  fhim  personal 
observation  and  from  such  data  as  I  could  obtain,  on  the  commercial  interests  of  tiie 
resion  bordering  Pease  River,  Florida,  and  tributary  thereto,  and  to  what  extent  these 
interests  would  be  benefited  by  the  improvement  of  Pease  River,  as  well  as  the 
nature  and  extent  of  the  improvement,  if  any,  desired." 

Pease  River  rises  near  the  center  of  Polk  County,  Fla.^  flows  almost  due  south,  and 
em  ties  into  Charlotte  Harbor.  During  ite  entire  course  it  lies  in  the  counties  of  Polk 
and  Dh  Soto,  and  in  the  vicinity  of  ite  banks  are  found  the  lands  best  suited  to  agri- 
culture. 

FORT  HEADS. 

Fort  Meade  is  a  village  of  about  400  inhabitants,  and  is  situated  on  Pease  Riverain 
the  midst  of  a  section  of  country  particularly  well  adapted  to  orange  growing.  The 
distance  from  the  steam-boat  wharf  at  Charlotte  Harbor  (F.  S.  R.  B.  WfaarQ  is  100 
miles  by  river  and  64  miles  by  rail.  A  street  railway  connects  the  town  with  the  depot 
of  the  F.  S.  R.  R.,  distant  about  2  miles.  Freight  charges  on  this  tramway  are  at  the 
rate  of  80  cents  per  ton  of  2,000  pounds.  Through  the  courtesy  of  the  clerk  of  the 
souncil,  Mr.  J.  C.  Carter,  I  was  furnished  with  the  following  oommeroial  statistios, 
viz: 

Boxes  oranees  shipped,  winter  1886-1887,  27,000;  value  at  depot.  Fort  Meade, 
$41,000 ;  wei^t,  tons^  1,080;  value  dry  goods,  groceries,  forage,  eto.,  sold  per  annum, 
$300,000 ;  freight  received  per  annum,  tons,  800;  total  value  shipments  and  receipts, 
$341,000;  total  weight,  tons,  1,880. 

The  town  supplies  a  large  back  countiy  which  is  said  to  be  settling  up  rapidly. 

At  Fort  Meade  I  conversed  with  the  following  merchants  regarding  freight  ratoi, 
viz,  Messrs.  Hendry  &,  Carter,  J.  N.  Hooker  &  Co.,  and  Reif  Brothers.  They  all  ex- 
pressed themselves  as  much  dissatisfied  with  the  high  rates  of  freight  charged  by  the 
railroad  company,  and  as  greatly  desiring  the  opening  up  of  the  river,  in  order  to 
permit  them  to  get  goods  by  water  to  Charlotte  Harbor.  I  was  informed  that  most 
of  the  orange  crop  would  probably  be  shipped  from  Fort  Meade  by  water,  were  it 
possible,  as  during  the  past  season  shippers  had  been  much  pleased  with  New  Orleans 
as  an  orange  market. 

Pease  River,  at  this  place,  is  about  79  feet  above  mean  low  water  of  Charlotte 
Harbor;  the  town  of  Fort  Meade  is  about  113  feet  above  the  same  datum  plane. 

From  Fort  Meade  to  PuutaOoi^a  \>\i«>^\o\\^^^\\\\i!^x\iEAil£Qad  runs  parallel  to 
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the  TiYer,  and  never  more  than  3  miles  distant  from  it.    Orange  groves  in  consider- 
able nnmbers  are  seen  along  the  railroad. 

ZOLFO  SPRINGS. 

From  Fort  Meade  to  Zolfo  Springs,  18  miles  by  rail,  the  orange  groves  seem  unooui- 
nionly  flourishing.  During  the  past  season  there  wore  shipped  from  Zolfo  SpringH: 
Boxes  oranges  (estimated),  5,000 ;  valne  at  depot,  |7,500;  weight,  200  tons. 

I  was  unable  to  obtain  any  other  statistics  at  this  place. 

ARCADIA. 

Between  Zolfo  Springs  and  Arcadia,  abont  20  miles  by  rail,  the  country  is  thinly 
settled :  the  orange  groves  are  fewer,  and  the  principal  industry  is  cattle  raising. 

Mr.  J.  W.  Whitten,  a  prominent  merchant  of  Arcadia,  informed  me  that  there  in 
much  dissatisfaction  with  the  high  freight  rates,  and  that  river  navigation  is  mucli 
desired.  He  estimates  the  population  obtaining  supplies  from  Arcadia  at  350 ;  the 
village  itself  has  probably  a  population  of  abont  150. 

OOMMERGIAL  STATISTICS. 

Boxes  oranges  shipped  past  season,  5,000 ;  value  at  depot,  $7,500 ;  weight,  200  tons. 

Two  larse  phosphate  companies  have  recently  been  organized  with  the  view  ol 
mining  and  cmslung^  the  phosphate  rock,  said  to  be  very  abundant  along  this  por- 
tion of  the  river.  Only  one  of  these  companies  has  as  yet  actually  commenced  the 
erection  of  the  necessary  plant,  but  the  other  is  expected  to  begin  soon.  In  a  very 
brief  conversation  with  Mr.  Moorehead,  the  superintendent  of  one  of  the  companies, 
I  asked  if  the  phosphate  companies  desired  the  river  opened  up.  He  replied  that  h<' 
did  not  know  whetner  or  not  they  would  desire  it ;  that  it  might  help  them  or  it  might 
hurt  them,  depending  on  what  was  done;  that  they  intended  to  remove  some  of  the  bars 
themselves,  i  was  nnable  to  obtain  any  more  definite  information,  and  did  not  pur- 
sue the  conversation  further,  at  Mr.  Moorehead  seemed  to  take  but  little  interest  in 
the  matter. 

KOOATKB. 

About  six  miles  by  rail  below  Arcadia  is  the  village  of  Nocatee,  which  I  should 
jad^  to  be  abont  the  same  size  as  Arcadia,  namely.:  Total  settlement  about  350  in- 
habitants, and  in  village  proper  about  150  inhabitants. 

FOR  OODEN. 

Abont  6  miles  below  Nocatee  and  abont  1  mile  from  the  railroad  is  Fort  Ogden,  sup- 
plying a  population  of  about  500  persons ;  the  village  proper  contains  abont  200  per- 
sons. 

Mr.  J.  O.  Carr,  one  of  the  most  prominent  merchants,  estimates  the  business  of  this 
place,  exclusive  of  oranges,  at  |*20,000. 

Boxes  oranges  shipped  past  season,  5,000;  value  at  depot,  |7,500;  weight,  20(i  tons. 

The  usual  complaints  against  high  frei«r|it  rates  were  made  at  this  place.  I  was 
told  that  the  high  freight  rates  almost  pruventeil  truck  farming  in  this  part  of  the 
conn  try,  which  otherwise  could  engage  in  it,  as  the  season  is  six  weeks  earlier  than 
in  New  Orleans,  with  which  place  communication  is  had  from  Punta  Gorc^  via  the 
Morgan  Steam-ship  Line. 

GLEVELAKB. 

About  8  miles  below  Fort  Ogden  is  Cleveland,  supplying  a  population  of  about  200 
persons,  and  doing  a  dry  goods  and  grocery  business  of  about  $3,000  per  annum.  Mr. 
T.  N.  Burrill,  proprietor  of  the  hotel  at  this  place,  complained  of  excessive  freight 
barges,  and  showed  a  freight  bill  for  oue  barrel  of  oil  from  Bartow  to  Cleveland,  about 
68  miles,  for  which  he  paid  $2.34.  Another  bill  for  freight  on  one  barrel  of  oil  from 
Jacksonville  to  Cleveland,  about  245  miles,  was  $6.15.  The  cost  of  the  oil  in  Jack- 
sonville was  $5.40  per  barrel. 

Cleveland  is  the  last  place  on  the  river  dependent  on  the  river  navigation  proper. 

In  addition  to  the  places  previously  named  between  Fort  Meade  and  Cleveland  are 
Bowling  Green,  Wauchnla,  Charlie  Apoka,  and  Liverpool,  on  the  east  side  of  the 
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river;  and  Pine  Level,  the  present  coanty  seat,  on  the  west  side.    The  aggregate 
popniation  of  these  places  I  shonld  estimate  at  ahoat  300. 

The  inhabitants  along  the  entire  river  complain  of  freight  rates,  and  seem  to  think 
that  their  only  chance  of  getting  cheaper  rates  is  to  open  op  the  river  to  Fort  Meade, 
thus  permit! iDg  a  light^lraught  steamer  to  carry  freight  along  the  entire  river  dar- 
ing as  mnch  of  the  year  as  the  stage  of  the  water  will  permit.  At  places  situated  near 
Piiota  Gorda,  complaint  is  made  that  the  wharfage  charged  by  the  railroad  compaoy 
which  owns  the  only  wharf  at  which  large  steamers  can  land  is  so  great  as  to  more 
than  counterbalance  the  advantage  which  would  otherwise  accrae  from  proximity  to 
the  harbor.  The  charge  is  said  to  be  |2  per  ton  on  heavy  articles,  and  more  on  lighter 
ones. 

To  prevent  paying  this  wharfage  private  parties  have  built  a  warehouse  on  piles 
out  in  the  harbor  opposite  the  village  of  Pnnta  Qorda,  and  on  steamer  days  freight  is 
lightered  to  and  from  the  Morgan  steamers.  It  is  from  this  warehoase,  or  one  simi- 
lar to  it,  that  it  is  claimed  the  light-draught  steamers  could  take  on  and  discharge 
cargo. 

PUKTA   OOBDA. 

Abont  4  miles  below  Cleveland  is  the  village  of  Pnnta  Gorda,  containing  aboat  2( 
permanent  residents.  During  the  winter  Just  past  the  seven  hotels  of  the  place  a 
commodated  over  4,000  guests.  There  are  7  stores  in  the  corporate  limits.  In  tl 
winter  over  100  fishermen  rendezvous  here. 

Four  small  steamers  and  2  schooners  ply  in  the  harbor  in  addition  to  the  two  larj 
steamers  of  the  Morgan  Steam-^hip  Company. 

CHARLOTTE  HARBOR. 

Across  the  river  from  Punta  Gk>rda  is  the  settlement  of  Chariot^  Harbor,  with  an 
estimated  popniation  of  300  persons,  and  containing  3  stores,  2  saw  mills,  and  3  hotek 

In  both  Punta  Gorda  and  Charlotte  Harbor  the  residents  desire  deeper  water  acroM 
the  bar  at  Cape  Haze  and  beyond  the  Florida  Southern  Railroad  Wharf,  near  Bnoy 
No.  5,  thus  insuring  the  continuance  of  the  Morgan  Steam-ship  Line.  In  conversa- 
tion with  Captain  James  McC.  Baker,  of  the  steamer  Hutd\e9(m,  of  this  line,  he  in- 
formed me  that  he  has  never  brought  over  10.5  feet  of  water  up  to  the  railroad  wharf, 
and  that  he  can  bring  1  foot  more  water  up  to  within  1  mile  of  the  wharf  than  he  can 
to  the  wharf  itself. 

He  savs  dredging  so  as  to  ^ve  this  extra  foot  of  water  would  be  of  great  benefit. 

Mr.  Sherman  Conant,  general  manager  of  the  Florida  Southern  Railroad,  informed 
me  that  his  road  did  not  desire  any  work  done  and  that  the  depth  of  water  up  to  the 
Florida  Southern  Railroad  Wharf  was  ample,  and  satistied  all  retiuirements.  The 
agent  of  the  steam-ship  and  railroad  at  Punta  Gorda  has  promised  to  send  commer- 
cial statistics  as  soon  as  he  can  find  time  to  make  them  out. 

SUMMARY. 

From  the  preceding  data  the  following  is  an  estimate  of  population  and  business 
of  the  entire  region  bordering  Pease  River  (Charlotte  Harbor  and  Punta  Gorda  not 
included): 

Population,  2,800.  Boxes  oranges  shipped  per  annum,  42,000 ;  weight  in  tons,  1,680 ; 
value,  |6;),500.  Dry  goods,  groceries,  forage,  etc.,  tons,  1,050 ;  valne,  $383,000.  Total 
weight  in  tons,  2,730 ;  total  value,  1446,500. 

In  view  of  the  above  facts^  and  because  I  am  informed  that  most  of  the  business  is 
carried  on  at  the  time  of  high  water  in  Pease  River,  I  would  recommend  thattlio 
channel  of  Pease  River  be  opened  up  to  Fort  Meade,  in  accordance  with  the  projector 
1881.  provided  enough  money  is  appropriated  to  complete  the  project.  As  Fort  Meade 
would  furnish  the  bulk  of  the  business  by  river  it  is  qiiite  unlikely  that  a  boat  coald 
be  run  on  the  river  with  profit  unless  it  could  reach  Fort  Meade.  Should  but  a  por- 
tion of  the  river  be  opened  np  to  navigation  and  no  boat  be  run  on  it,  the  river  woaM 
in  all  probability  soon  choke  up  again. 

To  insure  the  continuance  of  the  tripH  of  the  Morgan  st4$am-8bips  I  would  recov 
uiend  that  dredging  be  done  just  beyond  the  railrojul  wharf,  so  as  to  give  at  least 
foot  more  water  up  to  the  wharf. 

Very  respectfully,  your  obedient  servant, 

D.  D.  Gaillabd, 
FW9i  Heutemant  of  Engineers,  U.  8,  i* 

Capt.  W.  M.  Black, 

Corps  of  Engineeny  U.  S.  A. 
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COMMXBCIAL  STATIffnOB. 
[FnniUied  bj  ICr.  C.  H.  Beati  awlitant  anperintendent  If orgm  Liiw  itemen.] 

Imports  by  water  in  fiscal  year  ending  Jane  30, 1888 :  Total  tons,  1,630,  consisting 
of  merchandise,  grain,  hay,  and  provisions. 

Exports  by  water  in  fiscal  year  ending  Jane  30. 1888 :  Total  tons,  185,  consisting 
of  merchandise  and  frnit,  principally  oranges  and  lemons. 

Yalne  of  imports  (estimated),  f35,000 ;  valne  of  exports  (estimated),  |6,500. 

Twenty  per  cent,  of  the  trade  is  dependent  on  water  carriage.  It  woald  be  in- 
creased about  15  per  cent,  shoald  the  miprovement  be  completed  according  to  the 
exiating  project.  Dnring  the  past  year  the  trade  in  the  locality  has  steadily  in- 
creased. 

This  port  was  not  open  to  sea-goins  yessels  antil  October,  1887.  Statement,  there- 
fore, is  for  nine  montra  only.  Small  ooats,  sach  as  AI\m  Howard  and  JtarleM,  plying 
between  this  point  and  Fort  Myers.  Pnnta  Rassa,  and  Naples,  not  included.  Report 
covers  only  buaineas  interchanged  oetween  this  port  and  Morgan  Line  steamers. 


07. 

DiPROYEMENT  OF  liANATEE  RIVER,  FLORIDA. 

Manatee  Biver  rises  in  the  sonthem  part  of  Florida  and  flows  in  a 
westeriy  direction,  emptying  into  Tampa  Bay  on  its  sonthem  shore. 
For  a  distance  of  12  ndles  from  its  month  it  has  the  characteristics  of 
an  estnary.  For  10  miles  the  settlements  along  its  banks  are  almost 
continnons.  They  comprise  the  towns  of  Manatee,  Hendrix,  Ellenton, 
Palmetto,  Braidentown,  and  Palma  Sola.  Oranges  and  vegetables  are 
raised  in  large  quantities.  From  the  fine  ranges  along  the  npper  river 
hides,  wool,  and  sheep-skins  are  exported. 

In  the  estnary  the  general  depth  of  the  river  varies  from  7  to  20  feet. 
At  the  month  there  is  a  long  shoal,  with  a  depth  of  7  feet  Between 
Palmetto  and  Manatee  there  is  anotJier  bar,  covered  by  from  3  to  5  feet 
of  water. 

An  examination  of  Manatee  Biver,  with  a  view  to  its  improvement,  was 
made  in  1881.  A  report  thereon,  dated  February  16, 1882,  with  plan  of 
improvement,  is  printed  as  part  of  Appendix  K  25,  Annual  Beport  of 
the  Chief  of  Engineers  for  1882. 

0PERA:TI0NS  PRIOR  TO  JUNE  30,  1887. 

The  proposed  improvement  had  for  its  object  to  form  a  channel,  100 
feet  wide  and  13  feet  deep  at  miean  low  water,  from  Tampa  Bay  to 
Shaw's  and  McNeill's  points,  a  distance  of  about  4  miles.  The  avail- 
able depth  before  improvement  was  8  feet. 

Operations  under  this  project  were  carried  on  in  1883-^84,  with  an 
appropriation  of  $12,000,  made  in  the  act  passed  August  2,  1882.    A 
ij!edged  cut  was  made  across  the  bar  at  the  mouth  of  the  river. 
In  the  act  approved  August  5,  1886,  $13,000  were  appropriated  for 
improving  Manatee  and  Pease  rivers^  Florida."    From  this  amount 
HlfOOO  were  allotted  to  the  Manatee  Biver.    Owing  to  the  change  in 
16  commercial  conditions  of  the  river,  caused  by  the  establishment  of 
olroad  and  steam-boat  lines  to  Tampa  Bay,  since  the  original  project 
as  adopted,  it  was  decided  to  expend  the  greater  part  of  this  sum  iu 
'^ening  a  cbannel  through  the  bulkhead  between  Manatee  awd  Bt^x^^w- 
svn,  so  as  to  permit  vessels  drawing  8  feet  of  water  to  a&e^wA.Wv'^tvN^T 
far  as  Manatee.     With  the  remainder  a  survey  and  m^p  ot  \Ai^  tvj^t 
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without  the  aid  of  auxiliary  works.  The  survey  made  in  Jaum 
showed,  however,  that  though  the  strong  current  passing  tt 
has  kept  the  body  of  the  cut  clear,  a  bar  had  formed  just  al^ve 
on  which  the  depth*  was  only  G.2  feet. 

The  survey  of  the  river  was  made  by  a  party  under  the  chai 
J.  H.  Bacon,  assistant  engineer.    The  party  started  from  Jac 
on  December  23.  but  owing  to  the  presence  of  yellow  fever  at 
at  Tampa,  the  direct  route  could  not  be  taken,  and  several  i 
detentions  were  experienced.    It  was  not  until  December  23 
party  arrived  in  the  Manatee  River.    Work  was  vigorousl; 
under  the  efficient  guidance  of  Mr.  Bacon.    On  January  20, 
survey  of  the  lower  river  as  far  as  Bocky  Bluff  was  complete 
the  23d  a  hasty  survey  of  the  upper  river  was  begun.    This 
pleted  on  January  26.    The  work  included  the  erection  and 
tion  of  twenty-fourtriangulation  stations,  the  location  of  103,0 
shoreline,  the  completion  of  an  aggregate  length  of  78.4  miles 
ings  with  the  location  of  the  lines,  and  the  rough  survey  of  1 
of  narrow  river.    Work  was  plotted  daily.    The  details  of  the  v 
the  methods  followed  are  given  in  the  appended  report  of  M 
Maps  of  the  river  on  scales  of  -^^  and  Yjshrs  ^^re  made.    Th 
estimates  of  various  projects  were,  submitted  to  the  Engineei 
ment  April  17, 1888. 

PBESEKT  OONDITION  OF  BIYEB  AND  WORK  BEOOMMEN 

The  survey  shows  that  the  cut  dredged  in  1883-'84  has  disa 
and  that  owing  to  the  direction  of  the  tidal  currents  of  Tamp 
cut  can  be  maintained  through  the  bar  at  the  mouth  of  the  ri 
out  the  aid  of  deflecting  works.  It  also  shows  that  with  the  < 
of  the  bulkhead  near  Manatee  there  is  an  8-foot  channel  as  fa 
town  and  a  7-foot  channel  beyond  it  to  Bocky  Bluff.  The  sh 
the  head  of  the  cut  made  through  this  bulkhead  in  1887  sho 

flAflAP.fincr  trnrlr  \a  nAi>Aiaaart7  f/\  inainfain    a.  -narmanoTif   rloon  />> 


'a/sHAvot/ 


iStrt, 


/3  avy'btftV 


XttiMt^llYill^i 


J 


APPENDIX  O— REPORT  OF  CAPTAm  BLACK.      1109 

A  map  of  the  river  on  a  scale  of  yi^j^  accompanies  this  report. 

Manatee  Riyer  la  in  the  collection  district  of  Key  West,  which  is  the  nearest  port 
of  entry.  Nearest  light-honse,  Egmont  Key  Light.  Nearest  fort  is  Fort  Jeffersoni 
Fla. 

Money  statement. 

Joly  If  1887,  amount  available ..«  110^.390.48 

July  1, 1888,  amount  expended  during  fiscal  year,  exclnsiye  of  liabilities 
outstanding  July  1, 1887 9,774.61 

July  1, 1888,  balance  available 1 615,87 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 615. 87 

(Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bbport  of  hb.  j.  h.  bacon,  assistant  knoinxvr. 

Untfed  Statss  Ekoinkkr  Office. 
Saint  AuguiHne,  Fla.,  March  15,  1888. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  Mana- 
tee Blver,  Florida. 
The  work  contemplated  consisted  in — 

1.  A  survey  of  the  liver  from  the  14- foot  curve  in  Tampa  Bay  to  Rocky  Bluff,  com- 
prising trian^lation,  location  of  shore  lines  with  adjacent  topography,  and  sound- 
ings and  borings  to  determine  the  character  of  the  bottom,  with  a  view  to  forming  a 
continuous  channel,  with  a  mean  low-water  depth  of  14  feet  from  Tampa  Bay  to 
Braidentown,  and  a  depth  of  8  feet  from  Braidentown  to  Rocky  Bluff. 

2.  A  reconnaissance  of  the  upper  river  from  Rocky  Bluff  to  the  head  of  navigation. 
In  accordance  with  your  letter  of  instruction  dated  Jacksonville,  December  13, 

1887,  I  leffc  Jacksonville  for  Cedar  Keys  with  my  party,  consisting  of  R.  Woodward, 
A.  C.  Harper,  and  J.  L.  Brownlee,  on  the  13th  of  I)ecember,  1887. 

In  Cedar  Keys  I  hired  the  sloop  JeanneUe,  with  master  and  boatman,  and  sailed  for 
the  Manatee  River  on  December  15.  On  tne  evening  of  December  16  the  JeanMett$ 
was  driven  ashore  during  a  gale,  on  the  bar  of  Big  Pass  at  the  entrance  to  Clearwater 
Harbor,  and  sustained  such  damages  as  to  render  it  necessary  to  lay  up  for  repairs 
in  Clearwater.  Repairs  were  finished  on  the  22d  of  December,  and  I  left  Clearwater 
on  the  following  morning,  arriving  at  Palma  Sola,  on  the  Manatee  River,  on  the  even- 
ing of  Decembei  23.    The  field  work  of  the  survey  was  begun  on  December  26. 

TRIANOTTLATION. 

«  _ 

Two  base  lines  were  measured,  one  on  Harllee's  Wharf,  at  Manatee,  1,635.56  feet 
long,  and  one  at  the  month  of  the  river,  3,502  feet  long,  the  calculated  length  of  the 
latter  base,  obtained  from  the  solution  of  fourteen  triaugleo,  differing  irom  the  meas- 
ured distance  by  1.8  feet.  An  effort  was  made  to  make  use  of  the  Coast  Survey  tri- 
angnlation,  but  after  a  day  had  been  spent  in  searching  for  triangulation  stations 
the  attempt  was  given  up.  • 

The  triangulation  stations  are  marked  as  follows : 

A  piece  of  inch  gas  pipe  was  sunk  4  feet  into  the  ground;  over  this  and  projecting 
6,inches  above  ground  was  placed  a  plank  btiz  whose  inside  dimensions  are  2^'  by  If* 
by  i^'' :  fitting  closely  in  this  box  is  the  staff,  which  is  easily  removed  when  demred. 

The  instrument  used  was  a  Heller  and  Brightly  transit,  reading  to  20  seconds.  The 
method  of  measuring  angles  is  as  follows : 

The  instrument,  with  telescope  erect,  was  pointed  at  the  initial  station,  and  both 
▼emiers  read;  each  successive  station  was  then  observed,  tumins  toward  the  right, 
back  to  the  initial  station.  The  telescope  was  then  reversed  and  tne  above  operation 
repeated,  closing  again  on  the  initial  station,  but  turning  in  the  opposite  direction, 
rhis  constituted  one  *'  set."  After  each  set  was  completed,  the  zero  of  the  vernier  was 
thifted  90  decrees  and  above  operation  repeated.  Four  sets  were  taken  ai\>  e^otc^  «^Ar 
tion.    At  each  observatipn  both  verniers  were  read.    The  comAiVn^  t^^vAVa  ol  ^^«^ 
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angle  were  taken  as  the  mean  obserA^ed  angle,  and  this  mean  auglea4justed  U 
probable  tme  valae.  Yeiy  good  reanlta  were  obtained  by  this  raetho<),  tne  me»a 
error  of  twenty-fonr  triangles  being  10  seconds,  the  greatest  error  in  any  one  triangle 
47  seoonda,  and  the  least  f  second. 

LOO^TION  OF  8HOBE-LINB0. 

The  ahoie-lines  were  located  by  means  of  stadia  measurements  and  plotted  in  ths 
field  according  to  the  method  hereafter  described  nnder  ''Reconnaissance.'' 

aOXSMDJXQB. 

All  soundings  were  taken  with  a  sonndine-polCy  accurately  graduated,  from  a  row- 
boat  pulled  by  two  men,  and  were  locatea  bv  means  of  two  transits.  From  six  to 
eight  soundings  were  taken  each  minute,  the  first  and  last  soonding  on  each  line  sod 
one  at  the  beginning  of  every  minute  being  located.  Immediately  before  the  sound- 
ing to  be  located  was  taken,  a  flag  was  held  up  in  the  sounding-boat  for  ten  or  twekt 
seconds,  while  the  leadsman  hela  his  pole  in  readiness  to  sound.  Immediately  after 
the  flag  was  dropped  the  sounding  was  taken,  and  when  the  pole  became  erect  eaeh 
transitman  placed  the  Tcrtical  hair  of  his  iustrument  upon  it,  and  noted  the  time  a&d 
angle,  Wihile  the  recorder  in  the  sonnding-boat  noted  the  time,  depth  of  water,  and 
character  of  the  bottom.  At  interrals  oi  &ve  minutes  a  flag  different  from  the  one 
ordinarily  used  was  raised  as  a  check. 

Owing  to  the  unfortunate  delay  at  Clearwater,  the  appropriation,  originally  small, 
had  been  heavily  drained  upon  before  the  actual  work  of  the  survey  had  been  com- 
menced. It  became  necessary,  therefore^  to  practice  rigid  economy  in  order  to  finish 
the  survey  as  originally  planned.  The  sloop  Jeannette  was  discharged  Jan  nary  1,  aod 
the  working  force  limitea  to  myself  and  three  assistants,  one  leadsman,  and  three  bos^ 
men,  and  one  tide  observer,  with  this  force  it  was  necessary  to  dispense  with  ahoxt 
ranges,  and  in  consequence  the  sounding  lines,  while  covering  the  required  groond, 
were  not  as  straight  as  might  be  desired.  The  lines  of  sounding  were  plotted  as  soon 
as  possible  after  ihey  were  taken. 


The  tide  was  observed  at  Palma  Sola  from  January  5  to  January  SS7,  the  gauge  be- 
ing read  every  fifteen  minutes  during  the  day.  The  gange  nseil  at  this  point  is  a 
floating  gauge,  and  is  in  the  ofiQce  of  Mr.  W.  8.  Warner.  The  tide  was  alfio  obaerved  bj 
one  of  the  transitmen  during  the  entire  time  of  sonnding  at  various  points  on  the  ri?er. 
Bench-marks  were  established  near  each  of  these  gauges,  and  referred  to  the  zero  of 
the  gauge.  The  mean  low  water  on  each  of  these  gauges  was  subsequently  deter- 
mine. 

The  mean  range  of  the  tide  at  Palma  Sola  during  the  period  of  observation  wm 
1.7  feet,  and  is  practically  the  same  for  all  points  on  the  river  up  to  the  head  of  nati- 
gatlon.  The  range  and  duration  of  the  tide  in  the  lower  river  are  very  variable,  de* 
pending  great! v  on  the  direction  and  force  of  the  wind.  Winds  from  the  northeaii 
and  northwest  have  a  tendency  to  keep  the  water  in  the  river  low^  while  winds  froo 
the  south  have  an  opposite  tendency.  Freshets  are  of  short  duration  and  are  not  i^h 
preciable. 

BSOONNAlBaAKOB. 

The  survey  of  the  lower  river  was  finished  on  January  20  and  the  reconnaissance  of 
the  upper  river  begun  on  January  23.  The  method  of  conducting  this  portion  of  the 
survey  was  as  follows: 

A  transit,  provided  with  stadia  wires,  was  set  up  over  the  last  trian^lation  sts- 
tion,  with  the  zero  of  the  vernier  and  limb  coincident,  and  after  pointing  the  tele- 
scope as  near  as  possible  to  the  magnetic  north  the  lower  limb  was  firmly  damped. 
The  upper  limb  was  then  undamped  and  the  angle  taken  to  the  nearest  triangnU- 
tion  station,  both  verniers  being  read  and  recorded  and  the  magnetic  course  noted. 
A  skiff  with  two  men  was  then  sent  ahead,  and  after  locating  all  necessary  interme- 
diate points  an  observation  was  taken  on  Station  No.  2.  A  drawing-board,  provided 
with  rollers  at  each  end,  to  which  was  fastened  a  roll  of  cross-section  paper,  was 
placed  in  the  stem  of  the  boat.  As  the  transitman  called  out  the  angle  and  course  to 
the  new  station  and  the  distance,  read  on  the  stadia  rod,  they  were  recorded  in  the 
note-book  bythedranghtsman,  and  immediately  plotted  by  means  of  a  ''co-ordinate" 

S retractor,  which  was  provided  with  the  proper  scal^  (500  feet  a  1  inch).     This  could 
e  done  very  quickly,  as  all  lines  on  the  cross-section  paper  were  north  and  south  or 
east  and  wast 
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At  Station  No.  2,  T^hich  was  located  as  far  ahead  as  the  bends  of  the  river  would 
oermity  a  stake  was  driven  firmly  into  the  ffTQnnd.  The  distance,  angle,  and  oonrse 
naving  been  carefully  read  and  recorded,  tne  npper  limb  of  the  transit  was  firmly 
clamped,  the  lower  limb  unclamped,  and  the  transitman  taken  to  Station  No.  2,  leav- 
ing a  skiff  with  one  man  behind  to  serve  as  a  back  sight.  Sonndings  were  taken 
between  the  two  stations  and  plotted  on  the  map  at  intervals  of  aboat  100  feet. 

At  Station  No.  2  the  transit  was  set  np,  the  telescope  reversed,  and  with  the  lower 
limb  still  unclamped  a  back  sight  was  taken  to  the  last  station.  The  lower  limb  was 
then  clamped  and  the  distance,  both  verniers,  and  the  oonise  read  and  checked.  The 
telescope  was  then  broaght  to  its  normal  position,  and  intermediate  points,  and  the 
next  turning  point  located  as  before.  All  angles  were  read  from  right  to  leix,  around 
to  360  degrees.  The  draughtsman  plotted  in  the  adjacent  topography  as  the  survey 
progressed,  making  a  complete  map.  While  plotting  each  turning  point  the  draughts- 
man checked  the  angle  by  the  magnetic  course ;  the  difference  between  the  last  angle 
and  the  correspondine  oonrse,  after  ninnin^  a  distance  of  12  miles,  was  found  to  be 
about  10  minutes.    The  adjustments  of  the  instrument  were  tested  daily. 

At  Mitchelville,  12  miles  from  Rocky  Bluff,  the  river  is  about  40  feet  wide,  and  is 
eroflsed  by  a  pile  bridge  which  effectually  stops  navigation. 

On  the  return  down  the  river,  channel  soundings  were  taken  and  plotted  on  the  map. 
The  tide  was  observed  at  Hawkin's  Landing,  on  January  23,  24,  and  25,  and  a  bench- 
mark established. 

The  reconnaissance  was  finished  on  January  26,  and  the  party  disbanded  on  the 
following  day.  1  left  the  Manatee  River  on  the  28th  of  January,  and  arrived  in  Saint 
Augustine  on  the  29th. 

An  accurate  distribution  of  labor,  service  of  vessels,  and  material  was  kept  daily 
during  the  progress  of  the  survey.    A  summary  of  this  record  is  appended. 

An  estimate  for  the  formation  of  a  continuous  channel  with  a  depth  at  mean  low 
water  of  14  feet  from  Tampa  Bay  to  Braidentown,  and  with  a  depth  of  8  feet  from  Braid- 
en  town  to  Rocky  Blnff,  has  been  prepared  and  is  included  with  this  report.  In  making 
this  estimate  a  slope  of  1  on  5  for  pure  sand  and  1  on  2  for  other  material,  and  a 
back  filling  of  1  foot  was  allowed.  Fifteen  per  cent,  of  the  estimated  quantity  of 
sand  and  mud  in  place  was  allowed  for  the  increase  of  bulk  of  the  material  in  scows. 
The  estimated  quantity  of  rock  was  arrived  at  from  the  indieations  given  by  the 
soundings,  as  it  was  found,  after  the  completion  of  the  upper  river  survey,  that  there 
would  not  be  sufficient  funds  to  take  borings  on  the  shoals. 

The  present  available  depth  on  the  bar  at  the  mouth  of  the  river  is  8  feet  at  mean 
low  water.  This  depth  extends  to  the  dredged  cut  across  the  shoal  between  Braiden- 
town and  Manatee.  From  this  point  to  Rocky  Bluff  the  available  depth  is  6.2  feet, 
and  from  Rocky  Bluff  to  Mitchellville,  1.5  feet. 

In  1883-^84,  a  out  was  dredged  to  12  feet  at  mean  low  water  aoroas  the  bar,  connect- 
ing the  12  foot  contours.  The  available  depth  before  this  improvement  was  8  feet. 
This  cut  has  almost  entirely  disappeared,  owing  to  deposits  of  sand  caused  by  the 
tidal  currents  of  Tampa  Bay  which  cross  the  channel  at  this  point  nearly  at  right 
angles.  To  insure  the  permanency  of  the  cnt,  a  training- wall  will  be  necessary.  One 
on  the  north  side  of  the  channel  would  probably  be  sufficient,  since  the  flood  tide  is  cal- 
culated to  cause  little  if  any  damage.  The  cut  which  was  dredged  in  1887  across 
the  shoal  between  Braidentown  and  Manatee  shows  a  shoaling  at  a  point  near  the 
eastern  end,  where  the  greatest  depth  found  was  6.2  feet. 

For  the  upper  river  an  available  depth  of  2  feet  at  mean  low  water  would  satisfy 
the  demands  of  commerce.  This  depth  can  now  be  obtained,  except  on  two  shoals ; 
the  first  of  these  is  about  100  feet  across  and  is  situated  half  a  mile  east  of  Gamble's 
Creek ;  the  second,  about  300  feet  across,  is  a  quarter  of  a  mile  east  of  Hawkins'  Land- 
ing. The  present  depth  on  these  shoals  is  1.5  feet.  The  amount  of  excavation  re- 
(imred  is  about  600  cubic  yards.  There  are  96  snags  and  179  overhanging  trees  which 
impede  navigation  on  this  portion  of  the  river. 

Maps  of  the  river  from  Tampa  Bay  to  Mitchellville,  on  scales  of  ytAtt  ^nd  jjshvt 
have  been  prepared  and  are  submitted  with  this  report. 

I  desire  to  thank  my  assistants,  Messrs.  Woodward,  Harper,  and  Brownlee,  for  ef- 
ficient services  rendered  daring  the  progress  of  the  survey. 
Very  lespeotfally,  your  obedient  servant, 

J.  H.  Bacon, 
A»9i9kmt  Engimeer. 

Capt.  W.  ML  BlAGK, 

Carp9  of  B»gim4et$t  V./SLA. 
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Estimate  for  the  formation  of  a  continuous  channel  with  a  depth  at  mean  low  water  of  14 
feet  from  Tampa  Bay  to  Braidentown^  and  a  depth  of  S  feet  from  Braidentown  to  Mock§ 
Bluff. 


Charaotar  of  work. 

Amount 

Character  of  work. 

Amoml 

OiU  100  /Mt  wide. 

Prom  Tampa  Bay  to  Palma  Sola : 
345,874  cnbio  yardasandand  mad, 
at  40  oeiita 

$138,340,60 
72,000.00 

.28,510.00 

156.40 

3,741.00 

12,617.60 
10, 000, 00 

Out  TOO  fiet  wids. 

From  Tampa  Bay  to  Palma  Sola: 
613, 157  cubic  yards  sand  and  mad, 
at  40  cants '..... --. 

$245.  ana 

18.000  cubic  yards  roclc,  at  $4  — 
? mm  Palma  Sola  to  Palmetto : 

71,290  cubic  yards  aand  and  mud, 
at  40  conta 

83.000  cubic  yards  rock,  at  $4 

From  Palma  Sola  to  Palmetto : 

1  Jl .  250  cubic  yards  sand  and  mad, 
at 40  cents - 

132,001111 
SI^SMLOI 

From  Palmetto  to  Braidentown : 
391  cubic  yards  aand  and  mud,  at 
40  cents  

From  Palmetto  to  Braidentown : 
18,348  cubic  yards  sand  and  mnd, 
at  40  cents. .- 

S,337.V 

Frotn  Braidentown  to  Manatee : 
6,854  cubic  yards  sand  and  mud, 
at  40  cents 

From  Braidentown  to  M«natee : 
S7,2S5  cubic  yards  aand  and  mad, 
^%  40  cents       r .  r .     -         . , x  . 

10,90101 

From  Manatee  to  Rocky  Bluff: 
31,544  cnbio  yards  sand  and  mud, 
at  40  cents 

From  Manatee  to  Rooky  Bluff: 

61,980  cnbio  yards  aand  and  mad, 
.  at  40  cents 

24,79S.« 

2,500  cubic  yards  rook,  at  $4 

5,000  onbic  yards  rook,  at  $4 

Total 

20^000.11 

Total 

264,38L20i 
80.657.18 

490,7»iN 

For  engineering  and  contingencies,  15 
percent 

For  engineering  and  contingenclea,  16 
per  cent ........................... 

Total 

Total 

304,03a  38 

564,41111 

In  makiD^  this  estimate  a  slope  of  1  on  5  for  pore  sand,  1  on  2  for  other  material 
ami  a  back  tilling  of  1  foot  was  allowed ;  15  per  cent,  of  the  estimated  qnantities  of  sand 
aiifl  mud  iu  place  was  allowed  for  the  increase  of  bulk  of  the  material  in  scows.  The 
eHti mated  quantity  of  rock  was  arrived  at  from  the  indications  given  by  the  soaud- 
ings,  as  it  was  found,  after  the  completion  of  the  upper  river  sarvey,  that  there  would 
not  be  sufficient  funds  to  take  borings  on  the  shoals. 


O  8. 


IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentation  in  the  Galf  coast  of  Florida,  wiUi 
an  average  width  of  from  6  to  7  miles,  and  a  length,  inclading  Hillsbor- 
ough and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of  35 
miles.  Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25 
miles,  the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  divi^on,  is  about  10  miles  long, 
with  an  average  width  of  5^  miles.  Near  Ita  mouth  there  is  a  channel 
depth  of  over  20  feet  of  wat.er.  A  depth  of  10  to  12  fe^t  extends  to  its 
head.  Hillsborough  Bay  has  an  average  width  of  5  miles  with  depth 
varying  from  16  feet  at  the  mouth  to  8  feet  near  the  head.  Flats  with 
low- water  depth  from  1  to  6  feet  varying  in  width  from  one-quarter  to  1 
mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  Eiver.  The  principal  town  iB 
Tampa,  lying  at  the  mouth  of  the  Hillsborough  River,  at  the  head  of 
Hillsborough  Bay,  but  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat  through  which  runs  a  narrow  channel  formed  by  the  waters 
of  Hillsborough  River.  Through  this,  before  improvement,  vessels  draw- 
ing 8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  advantage 
of  high  tides. 

The  South  Florida  Railway  now  has  its  terminus  at  Porto  Tampa,  near 
the  month  of  OldTampaBa^^^Av^x^NXi  \xi*d)&<^^^TLTL<^tioiL  with  the  steam- 
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ship  line  for  Key  West  and  Havana.  Porto  Tampa  is  about  9}  miles 
From  Tampa,  with  which  city  it  is  connected  by  the  railway,  and  for 
which  it  is  the  deep-water  port. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1870.  A  report  thereon,  dated  August  25.  1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  18  to  the  Keport  of  the  Chief  of 
Engineers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  and  widening  the 
channel  from  Tampa  to  the  bay,  a  distance  of  5f  miles,  by  dredging  and 
rock  excavation,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water, 
and  a  width  in  the  river  of  200  feet  and  in  the  bay  of  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1887. 

Work  was  done  by  contract  under  the  following  appropriations : 

By  act  approved  Jane  14,  1880 $10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  Auffast  2, 1882 20,000 

By  act  approved  Jnly  5,  1884 20,000 

Total 60,000 

The  work  consisted  entirely  of  dredging  and  rock  excavation,  and 
extended  over  a  length  of  8,216  feet,  with  a  width  varying  from  60  feet 
in  the  bay  to  160  feet  in  the  river.  This  channel  has  been  filled  some- 
what by  the  tidal  currents,  and  on  June  30,  1887,  it  had  a  depth  along 
the  center  line  of  from  8.3  to  9  feet,  with  a  width  of  about  60  feet. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

In  the  act  approved  August  6,  1886,  $10,000  were  appropriated  for 
sontinning  the  improvement.  As  detailed  in  the  Koport  for  1887,  oper- 
ations under  this  appropriation  were  greatly  delayed  by  the  difficulty  of 
naking  a  satisfactory  contract.  Work  was  begun  June  29  by  Mr.  Kit- 
!;enhouse  Moore,  of  Mobile,  Ala.,  under  a  contract  approved  May  31. 
The  contract  price  for  dredging  soft  material  was  44  cents  per  cubic 
eard,  and  for  rock  excavation  $5.90  per  cubic  yard.  Work  was  sus- 
[>ended  on  August  12, 1887.  Seven  thousand  two  hundred  and  fifty 
3ubic  yards  of  soft  material,  and  472.8  cubic  yards  of  rock  were  re- 
inovecL  The  work  was  all  done  at  the  mouth  of  Hillsborough  Kiver, 
Mid  gave  a  clear  channel  at  tliat  place  9  feet  deep  and  varying  in  width 
from  200  feet  in  the  river  to  50  feet  in  the  bay.  The  work  was  greatly 
hampered  bjr  the  illness  of  the  employes,  and  was  finally  suspended 
before  the  appropriation  was  quite  exhausted.  The  estimated  cost  of 
completing  the  dredged  channel  called  for  by  i he  project  is  $63,000.  If 
the  money  is  appropriated  in  small  sums,  this  amount  must  be  further 
increased.  The  channel  thus  obtained  will  not  be  permanent  withouc 
the  aid  of  deflecting  works,  owing  to  the  shape  of  the  bay  and  the  direc- 
bion  of  tidal  flow.  The  estimated  cost  of  the  cheapest  form  of  dike 
available  is  $50,000. 

The  completion  of  the  South  Florida  Railway  to  Porto  Tampa,  on 
Did  Tampa  Bay,  has  given  Tampa  a  port  no  more  (listant  than  the  pres- 
ent deep-water  anchorage,  situated  on  deep  water  and  separated  from 
;he  clear  20-foot  channel  from  Tampa  Bay  to  the  Gulf  of  M«»!w:i  \ys 
^nly  two  short  bare  having  on  them  a  present  deptVi  ot  15  te^X**    ka 
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shown  by  the  most  detailed  maps  obtainable,  a  channel  200  feet  wide 
and  20  feet  deep  can  be  made  through  them  by  the  removal  of  157,000 
cabic  yards  of  material,  at  an  estimated  cost  of  $63,000. 

The  present  channel  leading  to  Tampa  is  crooked  and  has  a  mid-chan- 
nel depth  of  8  feet.  It  is  much  used  by  light-draught  vessels.  I  wonld 
respectfully  recommend  that  it  be  straightened  and  clearly  marVed  at 
an  e43timated  cost  of  $35,000,  and  that  the  deep  water  of  Old  Tampa 
Bay  and  Tampa  Bay  be  connected  by  dredged  cuts  200  feet  wide  ai)d 
20  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $63,000,  tbe 
approved  project  being  modified  accordingly. 

The  amount  on  hand  and  the  appropriation  asked  for  will  be  used  in 
accordance  with  the  project. 

A  map  of  the  bay  on  a  scale  of  ^ao^ooo  ^^  inclosed. 

Tampa  Bay  is  in  the  oollection  distrioit  of  Key  West,  which  is  the  nearest  port 
of  entiy.    Nearest  light-house,  Kgmont  Key  Light.    Nearest  fort  is  Fort  Jefferson, 

ria. 

Money  statement 

Jaly  1, 1887,  amount  available 99,632.18 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $8,603.23 

July  1,  1888,  outstanding  liabilities 97.  dO 


8,700. 


72 


July  1,  1888,  balance  available 931.46 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  90, 1889 25, 931. 46 


harbor  acts  of  1866  and  1867. 


OOMMSRCIAL  STATISTICS. 
(Famished  by  Mr.  ThomM  A.  Carrath,  Secretary  Board  of  Trade,  Tampa,  Fla.  J 
IMPORTS  BT  WATER  IN  FISCAL  TEAR  ENDING  JUNE  30,  1888.* 

There  are  no  statistics  kept  in  custom-hoase to  answer  fully  the  above,  as  import^ 
consisting  chiefly  of  tobacco,  fruit,  wines,  and  liquors,  are  not  weighed,  excepting 
the  tobacco.  Liquors  estimated  in  gallons  and  fruits  in  baskets.  Value  of  imports, 
$190,900.27,  by  Plant  Steam-ship  Line. 

EXPORTS  BY  WATER  IN  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

None. 

At  least  one-half  of  the  total  trade  of  the  locality  is  dependent  on  the  water  ca^ 
riage.  It  would  be  increased  *' incalculably''  should  the  improvement  be  completed 
according  to  the  existing  project.  The  increase  in  the  total  trade  of  the  locality  in 
the  fiscal  year  ending  June  30, 1888,  has  been  yery  large,  bat  there  are  no  data  for 
definite  figures. 


IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  in 
accordance  with  the  project  snbmitted  to  the  Chief  of  Engineers  by  tbe 
officer  then  in  charge,  in  1879,  and  published  as  part  of  Appendix  K 
18^  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1880. 
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The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  shoals  and  a  bar  at  the  month  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  to  navigate  the  river  dnring  abont  half  the  year  from 
the  month  to  Hay^s  Ferry,  a  distance  of  100  miles.  In  1886  the  project 
was  modified  to  permit  the  improvement  to  be  continued  as  far  as  Pem- 
berton's  Ferry,  6  miles  above  Hay's  Ferry. 

The  original  depth  of  the  river  was  from  I  to  7^  feet,  with  a  width  of 
from  75  to  150  feet. 

OPERATIONS  PBIOB  TO  JUNE  30,  1887. 

Work  was  carried  on  under  the  following  appropriations : 

By  act  approved  March  3,  1881 $7,500 

By  act  approTed  July  5, 1884 3,000 

By  act  approved  Augusts,  1886 3,000 

Operations  under  the  first  and  second  appropriations  were  carried  on 
by  hired  labor  between  the  month  and  Hay's  Ferry,  and  a  channel, 
navigable  at  all  except  the  lowest  stages  for  boats  drawing  2  feet  of 
water,  was  opened,  excepting  in  the  vicinity  of  Morrison's  Shoals. 
Begolar  steam-boat  navigation  was  established  on  the  river  over  a 
stretch  of  26  miles,  from  the  railroad  at  Panasoffke  to  Cotton's  Grove 
on  the  north  and  Istachatta  on  the  south. 

Operations  under  the  appropriation  of  August  5, 1886,  were  carried 
on  partly  by  contract  and  partly  by  hired  labor,  and  extended  from 
PabasofinLe  Lake  to  Pemberton's  Ferry.  The  wort  consisted  in  remov- 
ing snags  and  logs  from  the  river,  in  building  log  and  brush  dams 
across  bayous,  and  in  clearing  away  overhanging  trees  and  brush.  All  of 
the  worst  obstructions  were  removed  from  the  reach  named.  Except- 
ing at  a  wide  point  above  Hay's  Ferry  the  river  was  opened  for  naviga- 
tion throughout  the  year.  Here  the  navigation  is  possible  excepting 
at  the  exceptionally  low  stages  which  prevailed  when  work  ceased.  At 
many  points  in  this  reach  the  channel  is  narrow  and  tortuous  and  more 
work  can  be  done  to  advantage. 

OPBBATIONS  DUEINa  FISCAL  TEAB  ENDINO  JUNE  30,  1888. 

No  work  has  be$n  done  dnring  the  year,  owing  to  the  small  balance 
of  the  appropriation  remaining  on  hand. 

The  country  along  the  banks  of  the  Withlacoochee  consists  mainly  of 
high  rolling  hammocks  land,  surrounded  by  cypress  swamps.  It  is  ex- 
cellently adapted  to  raising  fruits  and  vegetables  and  is  fast  filling  up. 
At  this  date  no  steamers  navigate  the  lower  river  regularly. 

The  Silver  Springs,  Ocala  and  Gulf  Eailroad  Company  are  now  op- 
erating their  road  to  Blue  Springs,  which  is  ou  the  Wekiva  River,  a 
tributary  of  the  Lower  Withlacoochee.  The  road  is  continued  beyond 
the  Withlacoochee,  which  is  crossed  by  a  temporary  bridge  containing 
a  draw-span. 

Since  work  on  the  river  began  the  freight  charges  have  been  de- 
creased from  25  to  50  per  cent.  Should  the  river  be  made  easily  navi- 
gable through  its  entire  length  the  annual  shipment  of  oranges  alone 
would  soon  amount  to  100,000  boxes. 

The  rapid  settlement  of  the  country  and  the  absence  of  good  wagon 
roads  increases  greatly  the  importance  of  the  Withlacoochee  River  as 
a  commercial  highway  and  fully  warrants  the  modification  of  tbc  project 
so  as  to  provide  for  navigation  dnring  the  entire  year.    A^a  "^tvxX^i  *\\i  v\\^ 
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annual  report  for  1887,  this  can  be  done  at  an  estimated  cost  of  |33,v 
an  increase  of  $22,400  over  the  estimate  for  the  partial  navigation  caU 
for  in  the  project.    Once  formed,  the  channel  can  be  maintained  at 
annual  expenditure  not  exceeding  $800.    In  these  rivers  a  channd 
only  kept  open  by  constant  use.    An  unused  channel  is  soon  rend^ 
permanently  unfit  for  navigation  without  expensive  work  by  the  dai 
and  bars  formed  by  the  rapid  accumulatioQ  of  drift-wood  and  water- 
weeds,  so  that  a  complete  opening  of  the  river  for  navigation  throat- 
out  the  year  is  in  the  interest  of  economy,  apart  from  the  commerasl 
advantages  gained. 

The  balance  on  hand  will  be  used  in  the  care  of  the  public  prop- 
erty. The  appropriation  asked  for  will  be  used  in  accordance  with  tbe 
project. 

Witblacoochee  River  is  in  the  collection  district  of  Ce<lar  Keys,  Fla.,  which  i»  tb 
nearest  port  of  entry.    Nearest  ligbt-honse,  Cedar  Keys  Light.    Nearest  fort  is  F* 
Marlon,  Fla. 

Manejf  tUUement 

Jaly  1, 1887,  amount  available... tl3&77 

Jaly  1, 1888,  balance  available 138.77 

Amount  appropriated  by  act  of  Aagnst  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1889 5,13&77 

{Amount  (estimated)  required  for  completion  of  existing  prqieot ^*^^ 

Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1890  5, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  10. 

IMPROVEMENT  OP  THE  HARBOR  AT  CEDAR  KEYS,  I^^LORIDA. 

The  harbor  at  Cedar  Keys  is  the  most  northern  harbor  on  the  Gulf 
side  of  the  peninsula  of  Florida.  It  is  formed  by  the  tidal  channels  be- 
tween a  group  of  small  islands  or  keys,  of  which  Way  Key,  on  which  is 
situated  the  town  of  Cedar  Keys,  is  the  largest  Ce<iar  Keys  is  tiie 
terminus  of  the  Central  Division  of  the  Florida  Railway  and  Na\igatioD 
Company.  Its  principal  business  is  in  lumber,  though  it  also  forms  a 
distributing  point  for  supplies  and  general  merchandise  for  a  large  area 
to  the  north  and  south.  Steam-boat  lines  connect  it  with  New  Orleans, 
Tampa,  and  other  Gulf  ports. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  November,  1883.  A  report  thereon,  together  with  a  t)lan  of 
improvement,  was  printed  as  Appendix  N  30,  to  the  report  of  the  Chief 
of  Engineers  for  1884. 

PROJEOT  OF  IMPROTEMENT. 

The  approved  project,  as  there  described,  is  as  follows :  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  of  lOj^  feet  from  Cedar 
Keys  to  the  Gulf  of  Mexico,  A  depth  of  9^  feet  formerly  existed  in  this 
channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock  under 
the  entire  channel  from  9J  to  12^  feet  below  mean  low  water,  which 
could  only  be  removed  at  greater  expense  than  the  present  and  pros* 
pectiFe  commerce  of  t\io  \M>tt  ^ouV^^^^mXx^^^xt^x^ 
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On  this  project  appropriations  aggregating  $12,000  were  made  by 
acts  approved  July  5,  1884,  and  August  5,  188G. 

OPERATIONS  PEIOB  TO  JUNE  30,  1887. 

An  improvement  was  made  of  this  harbor  in  1872-1881,  as  follows: 
A  oat  200  feet  wide  and  11^  feet  deep  down  to  the  limestone  was  made 
throogh  the  middle  ground ;  another,  200  feet  wide  and  12  feet  deep, 
throQgh  the  outer  bar,  excepting  at  a  iK)int  80  feet  from  the  line  of  black 
buoys,  where  the  limestone  is  11^  feet  under  the  surface,  the  remaining 
120  feet  on  the  east  side  of  the  cut  being  fully  12  feet  deep. 

Under  the  first  appropriation  a  cut  was  started  through  the  rock  near 
Buoy  No.  12,  on  October  14, 1885,  and  continued  until  the  exhaustion 
ot  the  appropriation.  Three  hundred  and  seventy  cubic  yards  of  sand 
and  615.3  cubic  yards  of  rock  were  removed.  To  complete  the  channel 
at  this  point  to  a  width  of  200  feet  and  to  the  desired  deptii  would  re- 
quire the  removal  of  7,800  yards  more,  of  which  one-fourth  is  rock. 
The  dredged  cut  at  this  point  has  remained  clear. 

OPEBATIONS  DUBINe  FISCAL  TEAE  ENDING  JUNE  30,   1888. 

In  act  approved  August  5, 1886,  $7,000  were  appropriated  for  this  work . 
The  shoaling  of  the  cut  made  through  the  middle  ground  in  1872  1881 
has  made  it  difficult  for  vessels  to  approach  the  railroad  wharf  and  the 
re-opening  of  the  channel  here  was  urgently  required.  This  middle 
ground  is  formed  and  maintained  by  the  interfering  tidal  currents 
which  pass  through  the  channels  on  the  two  sides  of  Grassy  Key,  and 
there  is  little  hope  of  a  dredged  cut  through  it  remaining  open  without 
the  aid  of  auxiliary  deflecting  works.  With  the  small  sum  available 
nothing  was  possible  excepting  to  give  temporary  relief  by  dredging. 
Accordingly,  as  stated  in  the  last  annual  report,  after  vexatious  delays, 
caused  by  the  difficulty  of  obtaining  satisfactory  rates  on  so  small  a 
piece  of  work  at  such  a  distance  from  the  general  commercial  centers, 
a  contract  was  entered  into  with  Mr.  liittenhouse  Moore,  of  Mobile, 
Ala.,  to  open  the  cut  by  dredging,  at  the  rate  of  45  cents  per  cubic  yard. 

Work  under  the  contract  was  begun  October  6,  1887,  and  completed 
October  29, 1887.  Twelve  thousand  nine  hundred  and  forty  five  cubic 
yards  of  material  were  removed,  making  a  channel  through  the  middle 
ground  1,200  feet  long,  70  feet  wide  and  10.7  feet  deep.  The  work  was 
done  under  the  supervision  of  Mr.  J.  W.  Sackett,  assistant  engineer, 
assisted  by  Mr.  A.  L.  Williams,  inspector,  both  of  whom  performed 
their  duties  in  their  customary  efficient  manner. 

The  cut  was  so  directed  as  to  divert  as  far  as  possible  the  flood  cur- 
rents of  the  main  ship-channel  through  it  without  causing  them  to  in- 
terfere with  the  flood  currents  from  the  northwest  channel  north  of  the 
middle  ground.  That  the  attempt  has  been  measurably  successful  is 
shown  by  the  very  light  shoaling  observable  in  the  cut  to  date.  On  Oc- 
tober 31 ,  1887,  the  least  depth  along  the  axis  was  10.4  feet.  On  June  13, 
1888,  the  least  depth  found  was  10.2  feet.  A  spur-dike  from  Depot  Key 
to  the  southeast  corner  of  the  cut  would  close  all  flow  along  the  south 
side  of  the  middle  ground  east  of  the  cut,  and  would  probably  make  the 
improvement  permanent.  Should  this  not  be  sufficient,  permanence 
could  be  insured  by  a  prolongation  of  the  dike  along  the  side  of  the  cut. 
The  estimated  cost  of  the  dike  is  $20,000. 

The  large  steamers  of  the  Morgan  Line  have  been  using  this  cut  con- 
tinuously since  October  28,  1887,  and  the  Light-House  Depaitment  is 
now  taking  steps  to  establish  a  pNermanent  range  for  ^^ft^\^Tx^\\i^\\». 
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A  revision  made  in  1887,  before  dredging  operations  began,  shows 
that  the  estimate  made  in  1883  of  the  amount  of  dredging  required  to 
complete  the  project  is  too  small,  and  that,  as  nearly  as'  conld  be  deter 
mined  from  existing  maps,  43,000  cubic  yards  of  silt  and  4,500  cabie 
yards  of  rock  had  yet  to  be  removed  from  the  channel  through  the  mid- 
dle ground  and  from  near  Buoy  No.  12  and  Buoys  Nos.  9  and  10,  at  an 
estimated  cost  of  $5^,000. 

The  amount  on  hand  and  the  appropriation  asked  for  will  be  nsed  in 
accordance  with  the  project. 

Cedar  Keys  is  in  the  coUeotion  district  of  St.  Mark's,  of  which  Cedar  Kevs  is  the 
headqaarters.    Nearest  light-boose,  Cedar  Keys  Light ;  nearest  fort  is  Fort  Marion. 

A  map  of  harbor,  showing  position  of  dredged  cut  and  proposed  dike, 
accompanies  this  report. 

I  am  indebted  to  Mr.  James  O.  Andrews,  secretary  Board  of  Trade, 
Cedar  Keys,  Fla.,  for  the  accompanying  commercial  statistics. 

Money  statement 

July  1,  1887,  amount  available  .  , $6,717.81 

July  1, 1688,  amount  expended  during  fiscid  year,  exolnsive  of 

UabiUties  outstanding  July  1, 1887 $6,514.47 

July  1,1888,  outstanding  liabUitiee 97.75 

6,612128 

July  1, 1888,  balance  available 105.59 

Amount  appropriated  by  act  of  August  11,  18S8 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7,606.59 


Amount  (estimated)  required  for  completion  of  existing  project ........     46, 500.  CO 

Amountthatoau  be  profitably  expended  infiscal  year  ending  June  30, 1890    25, 000. 00 
Submitted  in  compliance  with  reqniremeirtB  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 


COlfMXRGIAL  STATISTICS. 
[Faniahed  by  Mr.  Jmdm  O.  Andiews,  seentsry  Board  of  Trade,  Oedar  Ksjs,  lU.] 

Imports  b^  water  in  fiscal  year  ending  June  30, 1888 :  Total  tons  12,174,  ooDsistiog 
of  fiour,  grain,  hay,  meal,  grits,  meats,  fruits,  vegetables,  and  general  merchandise. 

Exports  by  water  in  fiscal  year  eDdiuff  June  30,  1888:  Total  tons  15,962,  consisting 
of  floor,  hay,  grain,  meal,  grits,  meats,  lumber,  and  general  merchandise. 

Value  of  imports  (low  valuation),  $562,947 :  value  of  exports  (low  valuatioo), 
$462,550. 

Ooe-half  of  the  trade  is  dependent  on  water  carriage.  It  would  be  increased  300 
per  cent,  should  the  improvement  be  completed  acooraing  to  the  existing  project. 

During  the  past  year  trade  in  the  locality  has  increased  10  per  cent. 

Note  (by  Mr.  Andrews). — All  of  our  saw-mill  manufacturing  interests  have  heen 
suspended  because  of  our  inability  to  charter  vessels  to  come  here.  The  vessels  must 
carry  a  paying  cargo,  which  can  not  be  done,  even  coastwise,  on  our  present  depth  of 
water.  Other  business  here  suffers  from  the  same  cause.  Twenty-five  thooaand  dol- 
lars, if  spent  here  at  once  on  the  present  improvements,  would  secure  to  this  harbor 
all  that  we  can  reasonably  hope  for  and  finally  dispose  of  the  work. 


O  zz. 

IMPROVEMENT  OF  THE  SUWANEE  RIVER,  FLORIDA. 

The  Suwanee  Biver  rises  in  the  soathero  part  of  Georgia,  near  the 

Okefiuokee   Swamp,  and,  flowing  in    a  general   southerly  direction, 

empties  into  the  Gulf  of  Mexico  a,  1^^  mUa*  north  of  Cedar  Keys.    The 

portion  examined  with  a  vie^^  \jo  *\t»  \m^Tw^\sv^\J^.  t^^Vjsas^a.  \\^\si  ^Wa^ 
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ville  to  its  mouth.  The  country  adjacent  is  well  wooded,  and  the  chief 
trade  is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the  minor  farm 
products,  and  naval  stores. 

An  examination  of  this  river,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  Au^^t  26, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  16,  Report  of  the  Chief  of  En- 
gineers for  1879. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
since  November,  1881,  under  appropriations  made  in  1880, 1881, 1882, 
1884,  and  1886,  aggregating  $23,000. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the  passe^} 
by  dredging,  the  removal  of  snags  and  overhanging  trees  along  the 
river,  and  deepening  and  improving  the  channel  at  various  places  by 
the  removal  of  rocks,  snags,  and  construction  of  dams,  so  as  to  strengthen  y 
widen,  and  deepen  tlie  channel.  Thedepth  to  beobtained  is5  feet  through 
the  bars  at  the  passes  for  a  width  of  150  feet,  and  up  the  river  as  far  as 
Boland's  Bluff,  a  distance  of  74  miltas.  From  there  up  to  £llaville,  a 
distance  of  50  miles,  the  depth  is  to  be  4  feet  and  the  width  60  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1887. 

Work  was  done  under  the  following  appropriations : 

By  act  approved  Jnne  14,  1880 $5,000 

By  act  approved  March  3. 1881 3, 000 

By  act  passed  Aogost  2,  1882 5,000 

By  act  approved  July  5,  1884 5,000 

By  act  approved  Augusts,  1886 5,000 

Total 23,000 

Operations  under  the  appropriations  of  1880, 1881,  1882,  and  1884 
consisted  entirely  of  dredging  across  the  Suwanee  Basin  at  the  east 
pass.  On  this  line  the  distance  from  deep  water  of  the  Gulf  to  deep 
water  in  the  river  is  15,600  feet.  A  cut  5,835  feet  long,  60  feet  wide, 
and  5  feet  deep  at  mean  low  water  was  made,  leaving  a  length  of  9,765 
feet  to  be  dredged  through  water  having  an  average  depth  of  3^  feet. 
An  examination  of  this  cut  made  in  the  fall  of  1£^6  showed  that,  ex- 
cepting at  its  outer  end,  the  depth  had  been  well  maintained. 

During  the  fiscal  year  1886-W  work  was  confined  to  clearing  the 
upper  river  between  New  Branford  (Roland's  Bluff)  and  Luraville.  It 
consisted  in  removing  snags  and  overhanging  trees  and  blasting  and  re- 
moving rocks  from  the  channel.  It  was  done  by  hired  labor,  by  a  party 
working  from  a  flat-boat  belonging  to  the  CTnited  States. 

OPEBATIONS  DUBINa  THE  FISOAL  YEAR  ENDINa  JUNE  30,  1888. 

Operations  above  New  Branford,  under  the  appropriation  of  August 
5, 1886,  which  had  been  stopped  by  high  water  in  March  preceding, 
were  resumed  on  July  5, 1887,  and  were  carried  on,  as  before,  by  hired 
labor  under  direction  of  Oapt.  O.  J.  Parker,  of  Cedar  Keys,  Fla.  Work 
was  confined  entirely  to  rock  blasting  and  removing  logs  at  Strip  Jacket 
and  Double  Island  Shoals,  and  trimming  trees  and  removing  logs  between 
Strip  Jacket  Shoals  and  New  Branford.  Seventeen  overhanging  trees 
were  cut  or  trimmed  on  the  banks,  42  logs  and  590.65  cubic  ^f^t<^A  ^1 
rock  wei-e  removed  from  the  channel,  and  924.75  cubVc  ^»t(\&  ol  xwJs. 
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were  blasted  and  rolled  into  deep  pools  in  the  channeL    The  tie, 
were  generally  live-oaks  and  water-oaks.     The  rock  was  a  oompae 
hard  limestone  containing  layers  and  nodales  of  flint.    It  was  in  bow 
ders  and  led£:es,  and  had  to  be  blasted  from  crevices  and  from  the  sur- 
face, as  the  flint  layers  made  drilling  generally  impracticable.    Tiie 
charges  used  in  blasting  were  confined  in  tin  cans  7  inches  high  and  3 
inches  in  diameter,  covered  with  a  mixture  of  wax  and  parafiQjie.    They 
consisted  generally  of  about  one-third  of  a  pound  of  dry,  loose  dyna- 
mite and  ^  pounds  of  rack-a-rock.    The  dynamite  was  placed  immedi- 
ately around  the  low  tension  fuzes  used  in  firing  the  charge,  and  the 
rack-a-rock  surronnded  it. 

The  cans  containing  the  charges  were  placed  on  the  rock  in  from  ^ 
to  5  feet  of  water,  and  stones  enough  were  piled  on  them  to  keep  the 
current  from  moving  them.  About  five  charges  were  generally  fired  at 
a  time  by  means  of  a  No.  3  Band  magneto-machine.  Six  hundred  and 
thirty  one  fazes,  158  pounds  dynamite,  and  1,392.2  pounds  of  rack-a-rock 
were  used. 

The  average  cost  per  cubic  yard  of  rock  blasted  and  taken  out  ot 
channel  was  $3.12;  per  cubic  yard  blasted  and  rolled  into  pools,  $L56. 

Operations  ceased  on  October  22, 1887,  and  the  sna^-boat  was  takeu 
to  New  Bradford  and  stripped  of  all  property,  Vhicn  was  placed  iu 
charge  of  a  reliable  watchman.  Owing  to  the  rotten  condition  of  the 
hull  of  the  snag-boat,  it  was  impossibte  to  keep  her  afloat,  so  she  was 
towed  to  a  convenient  point  in  shallow  water,  where  she  soon  fille<l  aiui 
8ettled  on  the  bottom. 

RESULTS. 

Since  the  commencement  of  operations  at  Double  Island  and  Strip 
Jacket  Shoals  in  July,  1887,  a  total  length  of  425  feet  of  channel  has 
been  cleared  by  blasting,  325  feet  at  the  former  and  100  feet  at  the  lat- 
ter place.  The  average  width  of  the  channel  is  60  feet  and  depth  i 
feet,  except  at  a  few  spots  on  Strip  Jacket  Shoals,  where  the  depth  is 
3.8  feet. 

Under  this  appropriation  the  work  done  has  cleared  the  channel  for 
4foot  navigation  at  all  stages  of  the  water  for  a  distance  of  11  miles  be- 
low Luraviile,  and  through  Double  Island  Shoals.  There  and  below 
enough  rock  was  removed  from  the  river  to  permit  the  passage  of 
steamers  drawing  4  feet  of  water  at  all  excepting  the  lowest  stages,  or 
of  boats  drawiug  2  feet  of  water  and  with  ordinary  beam  throughoiu 
the  year.  As  a  result  of  these  operations  a  steamer  has  been  running 
over  this  portion  of  the  river  for  about  six  months.  Late  advices  state 
that  the  residents  have  been  greatly  benefited  by  the  improvement  of 
the  river. 

A  short  line  of  railroad  has  been  built  around  the  rapids  in  the  vicin- 
ity of  Eilavilie,  and  it  is  the  intention  of  the  Snwanee  Eiver  Kailway 
Company,  owning  it,  to  run  a  line  of  steamers  from  their  terminus  to 
Cedar  Keys  during  the  coming  winter,  connecting  at  both  ends  with  the 
Florida  Railway  and  Navigation  Company's  BaUroad. 

FUTUBE  OPEBATION8. 

The  Suwanee  River  commerce  comprises  the  movement  of  freight, 
farm  produce,  and  naval  stores  to  and  from  the  railroads  at  Bllaville, 
New  Branford,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other  i 
timber  to  the  mills  at  the  same  towns.    The  roads  are  few  and  bad,  and   ^ 
bulky  produce  cau  ou\y  b^  mov^  \ft  ^^^\i\ah^^  \i^  ^«^ter^  so  that  an  im- 
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provemtot  to  the  stream  which  will  made  it  continuously  navigable  is 
essential  to  the  prosperity  of  the  river  valley.  Excepting  tbe  traffic  to 
and  £rom  Cedar  Keys,  there  is  no  movement  of  Alight  out  of  the  mouth 
of  the  river.  This  fact  renders  it  unnecessary  to  extend  the  cuts  pre- 
viously made  through  the  Suwanee  Basin  to  tbe  deep  water  of  the  gulf, 
and  restricts  the  work  under  the  project,  which  the  present  commercial 
status  renders  necessary,  to  the  clearing  of  the  river  proper  by  snag- 
ging, removing  rock,  overhanging  trees,  etc,  and  the  dredging  of  the 
oyster  bars  from  the  Derrick  Island  Gap  Pass  of  the  mouth,  at  an  esti- 
mated cost  of  $15,000  and  $5,000,  respectively;  a  total  of  $20,000,  all  as 
stated  in  the  last  Annual  Beport.  After  the  improvement  has  been  com- 
pleted the  channel  can  be  kept  clear  with  an  estimated  annual  expend!- 
tare  of  $800. 

The  improvement  of  this  river  is  greatly  hampered  by  the  careless- 
ness of  the  saw-mill  owners.  Sawdust  and  slabs  are  allowed  to  find 
their  way  into  the  stream.  Logs  are  run  to  the  mills  without  being 
rafted.  Many  lodge  on  the  rock  ledges  and  form  obstructions  to  navi- 
gation very  difficult  to  remove.  A  large  portion  of  the  injury  to  the 
United  States  snag-boat  was  caused  by  the  floating  logs  striking  he  r 
bottom  as  she  was  operating  on  the  rocks  of  the  rapids.  There  seey  s  to 
be  no  adequate  protection  afforded  the  United  States  against  this  misuse 
of  the  river. 

The  amount  on  hand  will  be  expended  in  caring  for  the  public  prop- 
erty. The  appropriation  asked  for  will  be  used  in  accordance  with  the 
project. 

Sawanee  River  is  in  the  coUeotion  district  of  Cedar  Keys,  Fla.,  and  Cedar  Keys  is  the 
nearest  port  of  entry.  Nearest  light-honse  is  Cedar  Keys  Light.  Nearest  fort  is  Fort 
Marion,  Fla. 

Money  statement 

July  1,  1887. amount  available $2,009.88 

Jaly  1, 1888,  amount,  expended  during  fiscal  yea**,  exclusive 

ofliabUities  outstanding  July  1,  1887 $1,530.97 

July  ly  1888,  outstanding  nabilities 35.25 

1,566.22 

July  1,  1888,  balance  avaiUble .443.66 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15,443.66 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 158. 00 
Amount  that  can  be  prontabl^  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866.and  1867. 


COMMERCIAL  STATISTICS 
[Pomtohed  by  Mr.  C.  F.  B«erbower,  of  ElUville,  Fla.] 
IMPORTS  BY  WATEB  IN  FISCAL  TEAR  ENDING  JUNE  30,   1888. 

Total  tonB,  20,000 ;  consisting  of  general  merchandise,  naval  stored,  lumber,  timber- 
rafts,  fertilizers,  cotton,  brick,  and  machinery. 
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EXPORTS  BY  WATER  IN  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

Total  tons  9.000 ;  consistiiig  of  general  merchanduie,  Inmber,  cottoD,  naval  sU 
live-stock,  and  country  prodace. 

Value  of  imports,  $267,000 ;  ralue  of  exports,  |280,000. 

At  least  one-fourth  of  the  total  trade  of  the  locality  is  dependent  on  the  water 
riage.    It  would  bo  doubled  should  the  improYemont  be  completed  according  to 
existing  project.    In  the  fiscal  year  ending  June  30,  It^,  the  increase  in  the  U 
trade  of  this  locality  has  been  about  15  per  cent. 

Further  improvements  on  the  Suwanee  River,  between  Branford  and  EHavi 
would  increase  the  river  trade  from  25  to  50  per  cent.,  and  meet  the  demands  o> 
large  and  thrifty  section  of  country. 


O  12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGE 

ING  NAVIGATION. 

GomplalDt  having  been  made  by  masters  of  vessels  plyiug  iu  the  I 
Jolyi's  Biver  that  obstrnctions  supposed  or  known  to  be  wrecks  exist 
at  certain  points  along  the  river,  application  was  forwarded  to  the  I 
partment  on  Febraarj  16, 1888,  for  anthority  to  make  an  examiuaU 
of  these  points,  for  the  purpose  of  locating  the  obstrnctious,  of  inveeti 
gating  their  character,  and  taking  the  necessary  preliminary  steps  foi 
the  removal  of  such  as  might  be  sunken  vessels  or  craft  obstructing  oi 
endangering  navigation.    This  application  was  approved  by  Depart- 
ment indorsement,  dated  March  2, 1888.    An  examination  by  Mr.  J.  W. 
Sackett,  assistant  engineer,  March  21-24, 1888,  showed  that  obstnictioiis 
existed  at  the  following  points  along  the  river : 

(1)  Near  Horse  Landing,  18  miles  south  of  Palatka.  This  was  learned 
to  be  the  wreck  of  a  United  States  transport,  which  was  sunk  during  the 
war.  She  grounded  in  5  feet  of  water  and  was  burned.  After  the  war 
the  boiler,  machinery,  and  hull  were  removed.  The  examination  showed 
many  fragments  remaining,  supposed  to  be  poriions  of  her  upper  works. 
These  lie  200  feet  from  the  nearest  bank,  with  about  3J  feet  of  water 
over  them,  and  are  directly  in  the  track  taken  by  small  steamers. 

(2).  Fifteen  miles  south  of  Jacksonville.  This  obstruction  was  fonnd 
lying  in  water  20  feet  deep.  It  exte!ided  to  within  3  feet  of  the  surface, 
and  appears  to  be  an  iron  frame  of  some  kind,  about  15  feet  long  and  1 
foot  wide  and  17  feet  high.  It  is  probably  a  portion  of  the  wreck  of  the 
steamer  Maple  Leafy  sunk  by  a  Confederate  torpedo  during  the  war, 
which  was  not  found  when  this  wreck  was  removed,  as  reported  pa"* 
955,  Appendix  L,  Part  I,  Eeport  of  the  Chief  of  Engineers,  1883. 

(3)  At  the  side  of  Ward's  Bank,  in  the  jetty  channel  at  the  mouth 
St.  John's  Biver,  Florida.    This  is  reported  to  be  the  wreck  of  theG 
man  brig  Neva^  loaded  with  logwood,  which  was  sunk  in  this  positi^..  ^ 
about  1857.    She  lies  at  the  edge  of  the  ship-channel,  iml)edded  in  t^  ™ 
sand  in  6  feet  of  water.    That  portion  of  the  wreck  clear  of  the  sand 
95  feet  long  and  23  feet  wide. 

Application  was  made  to  the  Department  on  April  12,  1888,  for 
thority  to  take  the  necessary  steps  for  the  removal  of  these  wrecks, 
an  estimated  cost  of  $5,890.    This  application  was  approved  by  Deps„ 
ment  indorsement  of  April  23, 1888.    On  May  2, 1888,  application  was 
made  to  postpone  this  work  until  fall,  on  account  of  the  near  approadi 
of  the  hot  and  unhealthy  season.    This  application  was  approv^  by 
Department  indorsemeiil  oi  'ii^^  \^^\^^, 
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O  13. 

PRELIMINARY  EXAMINATION  AT   SAINT  AUGUSTINE,  FLORIDA.   FOR, A 

DEEP-SEA  CHANNEL  ON  THE  OUTER  BAR. 

United  States  Engineer  Office, 

Jacksonville^  Fia.^  January  5,  1887. 

Sir  :  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at  the 
following  places,  viz :  *  *  *  Saint  Augastine,  for  a  deep-sea  chan- 
nel on  the  onter  bar. 

Saint  Angnstine  Harbor  lies  on  the  east  coast  of  Florida,  about  47  miles 
south  of  the  St.  John's  River.  It  is  formed  by  the  junction  of  two 
rivers,  or  rather  salt-water  lagoons,  the  Matanza  and  Tolomato  rivers, 
which  run  parallel  to  the  coast,  and  there  unite  to  break  through  the 
line  of  sand-hills  into  the  sea.  The  total  length  of  the  Tolomato  Eiver 
is  about  20  miles,  and  of  that  part  of  the  Matanzas  liiver  which  receives 
and  discharges  across  the  Saint  Augustine  Bar  12  miles.  The  San  Se- 
bastian River,  another  lagoon,  almost  surrounds  Saint  Augustine,  and 
opens  into  the  Matanzas  River  about  3  miles  from  its  mouth.  These 
lagoons  vary  in  depth  from  20  to  30  feet  for  several  miles  from  the  mouth 
and  in  width  from  300  to  500  yanls.  They  form  large  tidal  basins,  filled 
and  emptied  through  the  channels  across  the  bar.  The  rise  of  tide  at 
Saint  Angnstine  varies  from  4  to  G  feet,  and  the  currents  generated  have 
maintain^  two  or  more  channels  across  the  bar  with  a  least  depth  t)f 
from  G  to  9  feet  at  low  water.  The  positions  of  these  channels  are  con- 
tinually shifting  between  the  south  end  of  the  mainland  east  of  the 
Tolomato  River  (north  beach)  and  the  cape  on  St.  Anastasia  Island, 
23|  miles  to  the  south.  A  Spanish  map,  dated  1791,  shows  the  same 
conditions  and  depths.  The  harbor  forms  an  excellent  sheltered 
anchorage,  but  the  shifting  nature  of  the  bar  and  the  shallow  water 
on  its  crest  has  presented  so  many  difficulties  to  mariners  that  the 
commerce  of  the  i>ort  has  been  greatly  hampered,  and  as  until  re- 
cently the  city  has  had  no  railroad  communications  with  the  interior, 
it  has  been  limited  to  the  necessary  supplies  for  Saint  Augustine.  Saint 
Augustine  was  founded  in  1565,  and  during  the  Spanish  possession  was 
the  capital  of  £U^t  Florida,  and  as  such  its  most  important  city.  After 
the  cession  to  the  United  States  the  city  remained  quiescent  for  many 
years,  with  little  or  no  growth.  Within  the  past  few  years  it  has 
greatly  developed.  It  has  been  connected  with  the  St.  John's  River 
and  the  interior  by  three  lines  of  railroad ;  one  to  Jacksonville,  one  to 
Tocoi,  and  one  to  Palatka,  giving  it  a  good  rail  connection  with  all  parts 
of  Florida.  New  hotels  and  business  houses  have  been  erected,  and 
large  amounts  of  capital  have  been  attracted  to  the  city.  From  1870 
to  1880  the  increase  of  assessed  valuation  of  property  was  $79,845 ; 
while  from  1880  to  1886  the  increase  was  $544,538.  The  valuation  now 
is  $1,369,588,  and  this  is  far  below  the  actual  selling  price  of  the  prop- 
erty. 

The  principal  business  interests  of  Saint  Augustine  are  at  present 
lier  hotels  and  lumber-mills.  The  hotels  (not  counting  private:  board- 
ing-houses or  residences  of  winter  visitors)  have  a  capacity  of  2,565 
persons,  and  during  the  past  year  served  47,465  guests.  The  lumber 
business  is  yet  in  its  infancy.  There  are  two  mills,  with  a  total  capacity 
of  16,165,000  feet  per  year.  The  forests  from  which  the  supply  is 
dravn  are  easy  of  access,  and  have  been  but  little  cut  into.  Until 
lately  the  output  of  the  mills  hm  been  entirely  u^qvX  ^Xt  \xom^«  ^\x^\^ 
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are  a  namber  of  stores  doing  a  geueral  mercantile  business.    Theii 
velopment,  as  well  as  that  of  the  Inmber  interests,  has  been  obstme 
b^  the  lack  of  water  transportation. 

The  freight  receipts  for  the  year  ending  November  1, 1886,  are — 

By  water : 15,  < 

RyraU ^ lMi,l 

Total  exports 8,7«^ 

The  receipts  comprised  general  merchandise,  food  supplies,  ice,.briu, 
and  building  materials.    The  exports  were  lumber. 

During  the  year  three  vessels  were  aground  on  the  bar.  One  was  a 
total  wreck,  and  the  others  sustained  severe  losses. 

I  would  invite  attention  particularly  to  the  statement  of  the  relative 
charges  for  freight  in  bulk  from  New  York  to  Femandina,  Jacksonville, 
and  Saint  Augustine,  given  in  the  appended  report  of  the  Board  of 
Trade  of  Saint  Augustine,  as  showing  the  great  disadvantages  under 
which  the  merchants  of  that  city  labor. 

The  Atlantic  Coast  Canal  connects  this  harbor  with  the  Halifax  aud 
Indian  rivers.  With  the  canal  finished  and  the  harbor  so  improved  as 
to  permit  safe  and  free  passage  of  coasting  steamers,  this  would  be  Ibe 
natural  liiie  for  the  transportation  of  the  large  and  increasing  quantity 
of  fruits  and  vegetables  raised  along  these  rivers.  This,  with  the  rail- 
road connections  with  central  and  south  Florida  via  Palatka,  the  Jack- 
sonville, Tauipa  aud  Key  West,  and  the  Florida  Southern  railroads  aud 
their  feeders,  together  with  the  safety  of  the  port  and  its  proximity  to 
the  ocean,  will  all  tend  to  make  Saint  Augustine  the  natural  and  best 
point  of  expert  for  northern  markets  for  the  fruit  and  vegetable  trade. 

I  would  fu  rther  respectfully  invite  attention  to  the  report  of  the  SaiDt 
Augustine  Board  of  Trade  and  to  the  letters  of  Mr.  R.  F.  Armstrong  and 
Messrs.  W.  Lyon  &  Co.,  appended. 

For  all  the  reasons  stated  I  deem  the  harbor  worthy  of  improvement 

Its  bar  is  of  sand  and  of  a  character  similar  to  that  at  the  mouth  rf 
the  St.  John's  Hiver.    It  presents  no  unusual  difficulties. 

The  estimated  cost  of  a  survey  on  which  to  base  a  detailed  estimate 
for  its  improvement  is  $4,000. 

Bespectfully  submitted. 

W.  M.  Black, 
First  Lieut,  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


• 


STATEMENT  OF  SAINT  AUGUSTINE  BOARO  OF  TBADE. 

Tons. 

Statement  of  freights  received  at  the  port  of  Samt  Augastine,  Fla.,  from 
schooners  from  the  several  American  ports  for  the  year  ending  Novem- 
ber 1,  1886 15,6ri9 

Freight  received  from  the  railroads  dnring  the  same  period 96, 97V 

Total  amount  received  and  discharged  from  all  points 112, 638 

Amonnt  of  exports 8,764 

The  merchants  and  shippers  complain  of  the  difficulties  they  encounter  in  engagi 
schooners  to  ship  merchandise  to  this  port.  The  result  is,  we  are  compelled  to  p 
heavy  insurance  and  high  tariff  on  transportations.  By  deepening  our  bar  we  woi 
increase  the  amonnt  of  freights  at  least  100  per  centum,  as  this  would  be  the  nortbc 
terminus  of  the  Coast  Canal,  which  would  distribute  and  receive  freights  from  Indi*n 
River  aud  Biscayne  Bay,  aud  develop  territory  now  unknown  to  the  commercial  wor 
Not  only  would  our  freight  bw^vtvev^^  ^i^  *\\x^x«i«^'eA,  \.q  ^\x  vcvji^<!.Mla,Ule  degreej  but  i 
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e  of  insaraoce  and  might  woald  be  greatly  reduced.     By  deepening  oar  bar  oar 

merchants  woald  not  saffer  the  loss  they  now  do  from  delays  of  jxoods  in  transit. 

The  estimated  loss  in  delays  daring  the  past  year  and  the  nncertainty  of  vessels 
coming  to  this  port  is  $65,000. 

On  account  of  the  long  delays  in  transit  to  and  from  this  port,  many  articles  of 
commerce,  both  of  an  export  and  import  character,  can  not  be  dealt  in,  which  is  a  great 
detriment,  not  only  to  the  city  of  Saint  Augustine,  but  to  the  State  at  large. 

The  nncertainty  of  our  bar  and  the  dangers  connected  with  our  harbor  caused  dis- 
criminations in  freight  from  New  York  and  other  northern  points  to  this  port,  which 
is  detrimental  to  our  commercial  interests.    For  instance : 

Per  ton  on 
balk. 

Prom  New  York  to  Femandina $0.75 

From  New  York  to  Jacksonville 1.50 

From  New  York  to  Saint  Augustine .- *^»^0 

This  puts  merchants  selling  on  a  close  margin  to  great  disadyantages  when  com- 
peting with  neighboring  merchants  in  sister  ports. 

Assessed  yalnation  of  property  of  Saint  Augustine,  for  the  year  1886,  as 
shown  on  the  assessor's  books $1,369,588 

Assesscfl  value  for — 

1880 625.050 

1870 745,205 

The  above  valuations  are  not  one-fourth  the  actual  value  of  property ;  for  example, 
property  asstibsed  at  $500  sold  for  $5,000. 

In  another  case  a  piece  of  property  that  had  been  improved  to  the  amount  of 
$350,000  stands  valued  at  $30,000. 

There  is  a  gradual  advance  in  the  valuation  of  property  and  unprecedented  increase 
daring  the  <past  year  in  commerce.  We  have  a  lar^e  number  of  new  commercial 
houses,  and  the  older  ones  have  increased  their  capacity  from  100  to  300  per  cent. 

We  have  one  new  firm  that  will  demand  from  twelve  to  fifteen  schooners  of  300 
tons  to  do  their  business,  and  they  claim  if  the  bar  is  improved  so  they  can  receive 
vessels  drawing  16  feet  of  water,  it  will  lower  their  insurance  50  per  cent,  and  their 
rate  on  freight  33  per  cent. 

There  is  another  company  that  will  establish  a  business  here  with  a  capital  stock 
of  $300,000  and  employ  a  large  number  of  hands  in  case  the  bar  is  deepened  and  the 
harbor  improved. 

If  the  harbor  remains  as  it  is  the  East  Florida  Coast  Canal  will  pass  us  by  and 
make  the  port  only  a  way  station. 

Wo  claim  the  improvement  of  our  harbor  aqd  deepening  the  bar  at  thid  port  as  a 
vital  necessity  to  us,  and  not  only  to  us  but  the  State  at  large. 

HOTBL  ACCOMMODATIONS. 

Our  hotels  have  capacity  to  accommodate  2,565  guests.  We  find,  by  looking  over 
their  registers,  they  served  47,465  guests.  This  will  not  include  the  number  who  are 
in  x^rivate  houses  and  who  have  winter  houses  in  our  city. 

MANUFACTURE  OF  LUMBER. 

In  this  line  we  are  in  our  infancy.  Our  timber  interests  have  not  been  developed 
as  in  other  parts  of  the  State.  We  have  a  great  variety  of  timber.  It  consists  of 
pine,  cvpress,  cedar^  American  mahogany,  magnolia,  oak,  and  hickory.  Onr  mills 
have  a  capacity  of  16,165,000  feet  per  year.  We  have  as  fine  timber  as  the  world 
afibrds  for  the  manufacture  of  wagons,  carriages,  agricultural  implements,  and  all 
kinds  of  fomitore. 

SCHOOLS. 

Onr  public  schools  have  565  pupils  enrolled,  and  show  an  average  attendance  of 
435.  Besides  our  public  schools  we  have  four  private  schools,  including  the  St.  Joseph 
Academy.  They  are  well  attended  and  doing  good  work.  We  have  noticed  to  a 
marked  degree  an  increasing  interest  in  our  schools.  The  attendance  is  much  larger 
than  at  any  time  during  the  past  five  years;  also  more  and  better  work  is  being  per- 
formed in  the  several  departments. 

We  have  a  good  corps  of  teachers ;  for  the  most  part  teaching  has  been  thAvt  \vC^ 
work.    They  nave  engaged  in  teaching  as  a  profession;  hence  the  bucccaaVu  omt  «(^<c)ic\%« 
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CAMAL8.  * 

Wo  \ron1d  call  the  attention  of  the  Board  to  articles  being  pnblisbed  in  regard 
a  ship-canal  across  the  strait  connecting  the  Gnlf  of  Mexico  with  the  Atlantic  Oeean. 
By  referring  to  an  old  snrvey  made  by  the  Spanish,  it  was  thongbt  that  an  enterpriib 
of  that  kind  was  feasible,  and  of  vital  importance  to  the  commerce  of  theeoantr; 
from  two  stand  points :  First,  a  short  line  fropi  the  weslem  part  of  the  Gnlf,  inclnd- 
ing  the  Mississippi  River,  to  the  Atlantic  cities  and  Enrope.  Second,  it  wonid  make 
1  rnnsportation  safer,  thereby  lowering  the  rates  of  insurance  on  vessels  and  cargoes. 
This  canal  wonld  beabont  llOmileain  length,  andreqnires  abont32  milesof  cnttiog. 

From  Saint  Angnstine  to  the  month  of  the  Withlacoochie  River  is  the  sborteit 
point  across  the  peninsnla  and  the  natural  rente  for  the  canal. 

As  a  board  of  trade,  we  believe  it  onr  dnty  to  call  attention  of  parties  interested  io 
snch  matters  to  the  natural  advantages  this  line  has  over  all  others ;  also  the  peeo- 
liarities  of  construction,  as  the  great  part  of  the  cutting  will  be  in  ft  limestone  re- 
gion and  free  from  quicksands. 

The  above  has  been  indorsed  and  recommended  by  the  Saint  Angnstine  Board  of 
Trade. 

John  T.  Dismukks, 

Pruident 


LETTKR  OF  MR.  B.  F.  ARMSTRONG. 

Halifax,  NT  S.,  ^focemher  12,  1886. 

Dear  Sir:  Tour  favor  of  the  6th  instant,  ftom  Saint  Augustine,  with  iQclosm 
Lionteuant  Black's  letter  of  November  1  instant — has  just  reached  me.     *    •    * 
am  glad  of  the  opportunity  of  complying  with  yonr  wishes,  and  therefore  snbmit  u^ 
following: 

Saint  Augustine,  from  her  natural  position  and  situation  on  the  Atlantic  sea-hoi 
presents  her  claims — 

1.  As  a  commercial  port. 

2.  As  a  harbor  of  refuge. 

3.  As  the  terminal  of  an  interoceanic  canal ;  and 

4.  As  a  naval  rendezvous  in  time  of  war. 

In  considering  the  vast  increase'of  the  Southern  coastwise  trade,  and  the  buildiif 
up  of  such  magnificent  lines  of  steam-ships  as  are  now  required  to  carry  it  on,  it  n 
pertinent  to  inquire  into  the  causes  whicn  have  contributed  hereto,  and,  while  4^ 
great  staple  of  the  South  has  no  doubt  been  the  main  support  of  the  steam-ship  lii 
the  early  vegetable  production  has  been  no  mean  factor.    It  is  cnrions,  as  well  as .. 
Ht motive,  to  trace  the  rise  and  successive  movements  of  the  **  early  vegetable  botf- 
ncss,"  and  from  its  small  beginnings  to  contemplate  ita  present  mighty  bulk  and  hQ(^ 
proportions.    Southern  New  Jersey  and  Delaware,  by  reason  of  their  warmer  climft(» 
and  more  generous  soil,  were  enabled  to  advance  the  season  of  fruition  by  a  week  or 
(en  days,  and,  by  supplying  the  market  of  New  York  and  Boston  in  advance,  to  reap 
the  benefits  of  the  higher  prices  for  first  fruits.    As  competition  increased,  and  tto 
demand  exceeded  supply,  latitude  became  a  factor,  and   the  knowing  ones  among 
these  truck  farmers  moved  the  seat  of  their  operations  to  the  country  around  Norfolk 
and  Portsmouth,  and  soon  thereafter,  for  like  reasons,  the  sage-broom  fields  around 
Charleston  and  Savannah  were  converted  into  blooming  gardens.     *     *     •    Trans- 
portation kept  pace  with  production,  and  to  "  truck  farming"  more  than  to  any  ot*^ 
single  cause  is  to  be  attributed  the  success  and  improvement  of  such  lines  of  ste 
ships  as  the  Old  Dominion,  New  York  and  Charleston,  Ocean,  and  Mallory.    In  ] 
Huit  of  more  sun  with  which,  or  rather  by  the  aid  of  which,  to  forestall  nature  in 
more  gradual  developments  north,  the  next  advance  of  its  migratory  prodnctiou 
to  northern  Florida,  along  tho  lino  of  the  Florida  Railway  and  Navigation  Compi 
and  here  for  the  lack  of  transportation  facilities  further  south,  it  has  rested ;  but 
severe  frosts  of  tho  last  two  or  three  winters  have  caused  a  not  unnatural  disquiet 
among  the  vegetable  growers,  and,  after  a  vain  search  for  that  imaginary  *'  fi 
lino,"  have  finally  fixed  their  abode  in  that  section  bordering  the  shores  of  the  11 
fax  and  Indian  rivers.    Here  the  possibility  of  planting  for  delivery  in  the  North 
markets  upon  any  day  in  tho  year  gives  to  this  section  an  advantage  over  any  ntJ 
and,  as  tho  soil  is  exceedingly  fertile  and  climate  salubrious^  the  capabilities  of  \ 
(Inctiou  will  only  be  limited  by  the  transportation  facilities.    Already  we  seer 
roads  stretching  out  their  Briarean  arms  to  gather  in  the  bountiful  harvest,  but  if 
past  experience  has  tanght  us  anything,  it  is  that  these  particular  products  reqo 
water  transportation. 

Norfolk,  ChaTleston,  Bavanw^b,  OiTid  north  Florida  all  have  unexcelled  railn 
racilities,  yet  we  find  the  8^ewn-iAi\v\vtv«»  ew^wjKx^^^xfik^tJjy^V^  «i^  tbA  traffic,  and  i 
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reason  lies  not  somach  in  the  difference  of  the  freights,  as  in  the  condition  in  which 
the  goods  are  delivered  at  their  destination.  Saint  Augustine,  then,  being  the 
nearest  deep-water  port,  is  bound  to  attract  this  trade,  and  of  riffht  onght  to  have  it. 
With  the  completion  of  the  East  Coast  Canal,  a  great  water  highway  will  be  opened 
as  far  sonth  as  Lake  Worth,  and  Saint  Augustine  will  have  poured  into  her  lap  for 
shipment  •  *  •  the  large  and  ever-increasing  productions  of  this  section,  and  the 
connection,  by  means  of  the  Saint  Augustine  and  Palatka  Railway,  with  the  railway 
system  of  sonth  Florida,  point  to  unlimited  possibilities  in  this  direction. 

In  considering  the  fntnre  of  the  trade  of  the  Indian  River  and  sonth  Florida 
sections,  which  of  necessity,  in  obeying  the  immutable  laws  of  trade,  the  shortest 
land  carriage  to  deep  water,  must  seek  an  outlet  at  Saint  Augustine,  I  have  not 
touched  upon  the  production  of  sugar  and  the  bringing  into  cultivation  of  the  vast 
acreage  now  being  reclaimed  by  the  Disston  syndicate,  nor  the  possibVity  of  the  re- 
vival of  the  indigo  and  cochineal  industries,  which  thrived  so  exuberantly  under  the 
English  regime.  Lack  of  communication  has  hitherto  retarded  the  development  of 
these  countries  and  industries^  but  now  that  these  are  well  established,  I  tnink,  for 
reasons  presented,  we  may  safely  predict  for  Saint  Augustine  a  future  commercial 

grosperity.  In  distance  from  New  York  we  are  considerably  sonth  of  Savannah,  but 
y  reason  of  the  western  trend  in  the  coast-line  and  its  proximity  of  the  Gulf  Stream 
to  our  shores,  it  is  possible  for  a  steam-ship  to  make  the  run  firom  Saint  Augustine  in  the 
same  time  as  one  of  equal  speed  from  Savannah.  This  annihilation  of  distance  (and 
I  have  proved  it  with  the  steam-ship  Newport)  is  a  great  point  of  delivery  of  perishable 
freights,  and  a  knowledge  of  the  fact  will  aid  materially  in  bringing  Saint  Augustine 
to  the  fore  as  the  future  commercial  port  of  Florida.  Therefore  considering  the  ad- 
vantages she  possesses  in  situation — a  deep  and  well-sheltered  harbor,  good  and  in- 
creasing inland  commnnications,  and  a  volume  of  trade  only  awaiting  the  opening  of 
her  port~I  think  the  time  has  come  for  her  to  sUake  off  her  lethargy,  write  ressurexi 
over  her  gates,  and  revive  the  commercial  importance  of  the  English  occupation 
(17^-'d3),  when  at  one  and  the  same  time  an  hundred  sail  lay  in  her  capacious  har- 
bor. 

Saint  Angustin^  occupying  a  midway  position  between  the  Cape  of  Florida  and 
Hatteras,  should  be,  by  the  fostering  care  of  a  Government  of  the  people  for  the  peo- 
ple, made  a  safe  harbor  of  refuge.  The  commodious,  deep,  and  land-locked  inland 
waters  afford  ample  facilities  for  vessels  of  the  lar^st  tonnage  to  ride  in  safety.  *  *  « 
With  easv,  gradual,  and  safe  approaches,  and  during  the  stormy  season  lying  under 
the  lee  of  a  constant  trade  wind,  nature  seems  to  have  designed  this  port  as  a  refuge 
to  the  tempest-tossed  and  disabled.  Supply  always  meets  demand,  and  wi  th  a  good  safe 
entrance  to  the  harbor,  marine  railways^  dry-docks,  repair  shops,  etc.,  would  spring 
np,  and  many  a  storm-racked  hulk  would  owe  deliverance  to  the  paternal  care  of  a 
Government  which  had  at  last  awakened  to  the  fact  that  it  exercised  jurisdiction 
over  nearly  500  miles  of  coast,  along  which  there  is  not  a  single  hole  into  which  other 
than  a  cat-boat  of  0  to  100  tonnaji^e  can  shove  her  nose. 

My  third  point.--Saint  Augustine,  as  the  terminal  of  an  interoceanic  canal  is  not 
a  chimera,  and  was  consideied  of  sufficient  importance  by  the  Government  to  war- 
rant a  preliminary  survey.  This  was  conducted  under  a  French  engineer,  whose 
name  I  just  now  forget,  and  I  understand  his  report  is  of  record  in  the  Department 
at  Washington.  It  may  not  be  uninteresting  to  you  to  trace  the  route  of  this  pro- 
posed cansu,  and  observe  how  nearly  nature  will  second  man  in  the  enterprise.  Then, 
with  the  map  of  Florida  before  you,  go  down  the  Matauzas  River  to  Moultrie  Creek ; 
Bp  this  to  its  source ;  thence  by  cutting  into  ^—^-'  Creek,  which  debouches  into  the 
St.  John's;  up  this  river,  up  the  Ocklawaha  into  Lakes  Griffin  and  Harris,  and  by  a 
short  cutting  into  Panassoftka,  and  thence  into  the  Withlacoochie  River.  *  *  * 
Yours,  very  truly, 

R.  F.  Armstrong. 

Hknrt  M.  Flagler,  Esq., 

26  Broadway  f  New  York, 


LETTER  OF  MESSRS.  W.  LYON  A  CO. 


Saint  Augustine,  Fla.,  November  8,  1886. 

Dear  Sir  :  We  have  not  been  able  to  obtain  some  facts  relative  to  our  harbor  which 
wo  desireil  to  present  you  at  this  time,  but  hope  to  do  so  later  on.  During  the  year 
ending  November  1, 1886,  some  twenty-eight  vessels,  having  a  total  tonnage  of  7,627 
(being  an  average  tonnage  of  over  270  tons),  entered  at  and  cleared  from  this  port. 
In  addition  to  this  many  coasters  called  here  of  which  no  record  was  made,  Wt>  ttQ\SL 
best  information  attiunable  it  is  supposed  that  there  baa  \>eeTi  a  V>ta\  \iOi\\i^^^  ^^«aa^ 
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over  onr  bar— ooanting  all  vessels  twice,  as  coming  and  going— of  not  leas  than  20,000 
tons. 

Three  vessels  have  been  agronnd  on  the  bar.  One  was  a  total  wreck,  two  othen 
sustained  serious  loss — the  exact  amonnt  can  not  be  given  at  this  writing — while 
others  ponnded  over  the  bar.  The  average  draught  of  large  vessels  has  been  10  feet, 
but  much  of  the  time  we  have  had  14  feet  on  the  bar. 

Our  firm  ship  merchandise  largely  from  New  York.  We  calculate  to  have  one  ves- 
sel each  month,  though  at  present  we  are  doubling  that  number.  Now  the  greatest 
difficulty  we  experience  in  chartering  vessels  is  not  for  want  of  water,  bnt  lor  want 
of  confidence  in  our  harbor  among  vessel-owners.  They  reply  to  ns,  when  we  say 
**  there  is  plenty  of  water,''  that  such  can  hardiy  be  the  case,  as  Government  has 
never  expended  any  money  there,  and  it  is  not  reasonable  that  there  should  be  a  decent 
channel.  So  we  pay  large  sums  for  our  vessels,  when  they  might  come  for  much  less, 
and,  further,  at  times  they  will  scarcely  come  at  any  price. 

Now,  if  Government  would  do  something  for  ns  shipments  to  and  from  this  port 
would  probably  be  doubled  within  a  year.  Our  town  is  prospering  wonderfully,  bot 
if  we  had  a  better  harbor  it  would  advance  with  still  greater  vigor. 

Hoping  that  you  may  be  able  to  assist  ns  in  the  matter,  and  assuring  yon  of  oor 
readiness  to  render  any  aid  in  onr  power,  we  remain,  sir, 
Your  most  obedient  servants, 

W.  Lton  Sc  Ck). 

Lieut.  W.  M.  Black, 

United  States  Engineers, 


survey  at  saint  augustine,  florida,  with  project  for  form- 
ing a  deep-sea  channel  on  the  outer  bab. 

United  States  Engineer  Office, 

Ja4iJcsonvillej  Fla.^  December  12, 1887. 

'  In  section  6  of  the  river  and  harbor  act,  approved  Angust  5, 1886, 
Congress  directed  tha^t  an  examination,  or  survey,  or  both,  of  the  har- 
bor of  Saint  Angastine  shoold  be  made,  with  a  view  to  the  formation  of 
a  deep-sea  channel  on  its  onter  bar.  On  January  5, 1887,  the  Engineer 
officer  in  charge  of  the  district  reported  that  the  harbor  was  worthy  of 
improvement,  and  submitted  certain  commercial  statistics*  In  Depart- 
ment letter  of  March  16, 1887,  the  Engineer  officer  in  charge  was  directed 
to  make  a  survey  of  this  harbor  and  to  prepare  and  submit  plans  for  ita 
improvement. 

On  May  23,  1887,  the  field  work  of  the  survey  was  started  by  a  party 
under  the  charge  of  Lieut.  D.  D.  Gaillard,  Corps  of  Engineers.  This 
work  was  practically  completed  July  27,  and  covered  as  much  ground 
as  the  funds  available  would  permit,  the  principal  deficiency  being  in 
the  limited  amount  of  information  that  could  be  obtained  concerning 
tidal  current  velocities  and  directions.  I  am  much  indebted  to  Lien- 
tenant  Gaillard  and  his  party  for  sustained  interest  and  efficient  work, 
despite  the  intense  heat  (at  times  112^  to  120^  F.  in  the  sun)  and  tiie 
other  discomforts  incident  to  field  work  in  one  of  the  .hottest  summers 
known  to  Florida.  I  am  further  indebted  to  Lieutenant  Gaillard  and 
to  Mr.  J.  H.  Bacon,  assistant  engineer,  for  their  ability  and  care  in 
working  up  the  results  of  the  survey  and  in  preparation  of  the  maps 
and  plates.  For  all  details  of  the  methods  employed  in  the  survey  I 
would  respectfully  invite  attention  to  Lieutenant  Gaillard's  report,  in- 
closed herewith. 

description. 

Saint  Augustine  Harbor  is  at  the  mouth  of  the  tidal  basin  formed  by    * 
the  Matanzas,  San  Sebastian,  and  Tolomato,  or  North,  rivers.  These  are 
properly  estuarieS)  s\uggVs\i  ^\;t^)8b\si^^m\Xi  ^xsioi^t.  uo  €lIq^^  bordered 
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^  extensive  salt  marshes,  receiving  the  drainage  of  the  surrounding 
nntry,  but  dependent  on  the  tidal  flow  through  the  entrance  at  Saint 
Qgustineforby  far  the  greater  amount  of  the  water  circulating  through 
em.  A  second  break  in  the  coast  at  Matanzas,  16  miles  south  of  Saint 
ngnstine,  supplies  the  southern  end  of  the  Matanzas  River  for  as  far 
»rth  as  the  ^<  divide,"  about  12  miles  south  of  Saint  Augustine.  Local 
nditions  at  times  cause  a  portion  of  the  tidal  flow  to  pass  inside  from 
le  inlet  to  the  other,  but  generally,  as  far  as  the  measurements  taken 
n  show,  the  volume  of  water  entering  each  inlet  about  equals  the  vol- 
ne  discharged  through  the  same. 

The  maps  of  the  17.  S.  Coast  and  Geodetic  Survey  show  the  Saint  Au- 
istino  tidal  basin  to  contain  34.5  square  miles,  Including  the  marshes, 
le  average  rise  of  tide  is  4.2  feet.  The  tidal  basin  for  an  average 
\&  of  2.1  feet,  computed  from  the  measured  volume  of  discharge 
iring  one  tide,  would  have  an  area  of  23.1  square  miles.  The  area 
taally  emptied  and  filled  with  each  tide  probably  varies  between  these 
nits.  The  harbor  proper  of  Saint  Augustine  inclades  that  portion  of 
e  Matanzas  and  Tolomato  rivers  lying  within  the  city  limits.  North 
Fort  Marion  it  has  a  length  of  9,000  feet.  The  width  between  the 
'foot  contoors  varies  from  200  to  1,400  feet,  with  an  average  of  700 
Bt,  and  there  is  an  available  channel  depth  of  17.2  feet.  South  of 
)rt  Marion,  for  a  distance  of  9,000  feet,  the  distance  between  the  12- 
ot  contours  varies  from  300  feet  to  1,000  feet,  with  an  average  width  of 
0  feet  and  a  least  available  depth  of  14.9  feet.  The  San  Sebastian 
iver,  having  a  least  channel  depth  of  7  feet,  gives  access  for  light- 
Bught  vessels  to  the  west  side  of  the  city  south  of  the  King  Street 
iuseway.  The  bottom  of  the  harbor  is  of  hard  sand  or  silt  throughout, 
id  the  anchorage  is  entirely  sheltered. 

PAST  AND  PRESENT  CONDITION  OF  THE  HARBOR. 

K  fac-simile  of  a  map  of  Saint  Augnstine  Harbor,  showing  the  assanlt  by  Francis 
"ake  in  May,  1586,  was  the  oldest  obtainable  map.  The  shore-lines  are  of  little 
loe,  but  the  map  is  nsefnl  as  showing  that  at  that  time  the  channel  ran  close  along 
lastasia  Island.  No  depths  are  given.  The  next  map  is  a  facsimile  of  one  made 
''  Herman  Moll,"  of  London,  the  exact  date  of  which  I  am  unable  to  ascertain,  but 
waa  probably  made  some  time  in  the  seventeenth  century.  This  map  gives  the 
ore-linee  very  ronghly,  but  shows  the  channel  nearly  in  its  present  position,  and 
res  12  feet  as  the  depth  across  the  bar.  The  comparison  with  present  depths  at  other 
ices  makes  it  probable  that  this  depth  is  referred  to  high-water.  A  fac-simile  of  a 
ip  by  ''Thomas  Silver, '^  showing  Governor  Oglethorpe's  siege  of  the  town  in  1740, 
>ws  the  channel  nearly  in  the  same  position  as  in  1882,  and  gives  9  feet  as  the 
pth  on  the  bar. 

Ml  the  preceding  maps  show  the  northern  shore  of  Anastasia  Island  as  running 
arly  east  and  west  and  extending  mnoh  farther  eastward  than  the  peninsnla.  Some 
lowance  must  be  made  for  inaccuracy,  as  they  differ  considerably  in  other  respects. 
Since  1740  maps  of  Saint  Angnstine  Harbor  have  been  made  in  the  foUowing  years : 
^1,  by  the  Spanidi  en^neers :  1826,  by  Lieutenants  Searles,  Fourth  Artillery,  and 
iger  and  Brisbane,  Third  Artillery,  under  the  direction  of  Brevet  Lieutenant-Col- 
el Perranlt,  of  the  Topo^aphical  Engineers;  1829,  by  Lieut.  Jefferson  Vail,  First 
fan  try,  under  the  direction  of  Lieutenant-Cfolonel  Perranlt;  1862  and  1883,  byU. 
Coast  Survey.  * 

These  six  maps  show  depths  on  the  bar  varying  but  little  from  7  feet.  (Report  of 
untenant  Gaillard.) 

A  comparative  chart,  showing  the  changes  of  shoreline  and  sailing- 
les  from  1791  to  1887,  has  been  compiled  from  these  maps,  and  is 
rwarded  herewith. 

A  stady  of  these  maps  shows  that  since  1791  the  peninsnla  (North 
>int)has  been  cat  away^  and  that  the  liighwaterlmeVi^^&X^eTi  V^^^ 
^tward  for  diataacea  varying  from  3^  to  1,000  feet^  XYx^  \svaiiAav\rak 
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eroMion  being  near  the  point.  The  point  of  the  peninsula  has  been 
lengthened  about  300  feet,  and  is  pointed  more  directly  towards  Uio 
shore  of  Anastasia  Island,  opposite.  The  erosion  of  the  seashore  of 
Anastasia  Island  has  be^n  even  more  marked.  The  ergded  portiou 
varies  in  width  from  850  feet  near  the  north  end  to  2,750  feet  at  the 
present  location  of  Bird  Island.  This  island,  whose  outer  end  extends 
but  little  beyond  the  old  shoreline,  forms  a  part  of  the  shifting  sands 
of  the  bar,  and  is  at  times  joined  to  Anastasia  Island,  and  again  sep«i- 
rated  from  it  by  a  well-defined  channel.  Though  the  material  compos- 
ing the  shoals  at  the  mouth  of  the  Matanzas  River  bears  evidence,  in  the 
large  proportion  of  shell  it  contains,  of  having  l)een  cut  from  Anastisia 
IsLand,  on  which  are  deposits  of  coquina  both  compacted  and  loose, 
the  cross-sections  of  the  inside  channels  have  changed  but  little.  Tbe 
most  important  changes  are  in  the  channel  opposite  the  city  south  of 
Fort  Marion  (where  the  continuous  18  foot  channel  shown  in  1820  is 
interrupted  by  a  bar  having  a  maximum  depth  in  its  shoalest  portion 
of  13.9  feet)  and  in  the  channel  west  of  the  point  of  Anastasia  Island. 
At  this  latter  place  is  a  bar  with  a  maximum  depth  of  IG  feet  between 
the  ends  of  two  deeper  channels.  A  portion  of  the  shoaling  opposite 
the  city  is  undoubtedly  caused  by  the  silt  and  waste  from  the  streets 
carried  into  the  harbor  during  rains,  and  to  the  sewage,  which  of  late 
years*  is  carried  into  this  portion  of  the  harbor  in  rapidly  increasing 
quantities.  The  permanence  of  depth  and  contour  in  the  other  portions 
of  the  harbor,  despite  the  large  amount  of  material  eroded  from  the 
vicinity  of  both  sides  of  the  entrance,  shows  that  the  titlal  flow  from  the 
harbor  is  sufficiently  strong  to  protect  and  maintain  its  channel  against 
sand  brought  from  the  outside. 

BAR. 

The  bar  at  the  entrance  to  the  harbor  covers  a  fan-shaped  area. 
North  of  Saint  Augustine  entrance,  going  south  along  th6  coast  from 
St.  John's  Eiver,  the  contour  of  the  ocean  18-foot  depths  is  parallel 
to  the  coast  and  about  500  yards  distant  from  it.  From  a  i>oint  op- 
l>osite  the  shore,  1,700  yards  north  of  the  end  of  North  Pointy  to  a 
point  nearly  opposite  the  most  easterly  point  of  Bird  Island,  the  con- 
tour follows  closely  the  arc  of  a  circle  whose  center  is  at  the  light-hoase 
on  Anastasia  Island,  250  yanls  from  the  shore,  and  whose  radins  has 
a  length  of  2,580  yards.  If  to  the  area  included  between  these  lines  is 
added  the  area  of  the  triangle  formed  by  the  southern  radius,  a  line 
drawn  from  the  light-house  tangent  to  the  northeastern  iK>int  of  Anas- 
tasia Island  and  the  18-foot  contour  between  them,  the  irregular  fignre 
thus  formed  will  include  the  entire  body  of  shifting  sand  forming  the 
bar  and  covering  about  5  square  miles.  The  angle  at  the  light-hoase 
included  between  the  boundary  lines  is  121  degrees.  The  area  of  this 
body  of  sand  remains  nearly  constant,  though  its  constituent  elements 
must  be  continuously  changing.  The  sand  composing  it  is  mainly  sill- 
cious,  though  it  cont<aius  some  shell  similar  to  that  found  on  Anastsisia 
Island.  In  his  report  on  the  survey  of  the  harbor  Lieutenant  Gaillard 
states : 

The  bar  is  composed  of  fiuo,  compact  sand,  iotersperaed  in  places  with  layers  of 
coquina  gravel.     Digested  in  nitric  acid,  this  sand  lost  6  per  cent,  of  if«  weigb 
A  cubic  foot,  packed  hard,  weighed  llH  pounds.     When  saturated  with  water  ; 
weighed  148  pounds.    One  grain  in  weight  of  this  sand  (taken  at  random)  contaioi 
2,050  grains.    Tho  average  <\\am^^t«r  oi  \\ift  ^%\w«\«^  ,005  inch. 

During  tho  progress  of  t\\o  R\\T\e^  \V.  n»'a»  Iy^^wc^VVj  cCw^xn^  V\saJt  v\v5(^^^ 
rery  strong  current  might  ^o\y  (V\tocW^  ;v\ow%«ii  ^sw^^A^wc^  \sw\,  \\VO«s  ^^^vs^^^ 
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be  produced  upon  it  unless  the  current  was  aided  by  wave  action.  Thin  was  shown 
very  plainly  at  the  southern  extremity  of  the  peninsula.  During  flood  tide,  on  a 
still  day,  tho  current  around  this  point  would  attain  a  velocity  of  over  3  feet  per 
second  at  a  point  not  10  feet  from  the  shore,  yet  the  shore-line  itself  would  not  be 
changed  appreciably.  If,  however,  it  became  rough,  and  waves  begaia  to  break 
agaiitst  it,  the  shore  would  rapidly  wear  away,  and  this  would  continue  even  after 
tbe  velocity  of  the  current  had  fallen  considerably  below  3  feet  per  second.  Other 
things  being  eqnal,  the  greatest  movement  of  sand  invariably  took  place  when  wave 
action  was  tbe  greatest. 

The  indications  are  that  there  is  a  more  or  less  continuons  movement 
of  sand  along  the  coast  from  north  to  sontb,  and  that  the  bar  is  of  drift 
and  wave  formation.  Tbe  surface  of  the  bar  is  at  an  average  mean  low- 
water  depth  of  about  4  feet.  It  is  crossed  by  one  or  more  channels, 
usually  by  a  shallow  swash  channel  near  the  north  beach,  and  by  a  deeper 
channel,  used  by  shipping,  farther  to  the  south. 

The  records  available,  ranging  from  1791  to  1887,  show  that  there  is 
always  a  deep  channel  close  along  the  shore  of  Anastasia  Island,  due 
to  the  direction  of  the  flow  of  the  ebb-tide  as  it  leaves  the  point  of  North 
Beach,  extending  to  a  point  1,000  yards  beyond  the  light-house.  From 
this  channel  the  shifting  channels  across  the  bar  form.  Their  position 
and  direction  vary  over  a  sector  of  a  circle  whose  center  is  the  light- 
house and  whose  limiting  radii,  running  northeast  and  southeast  from 
the  light-house,  respectively,  have  an  included  angle  of  80  degrees.  The 
distances  measured  along  the  axes  of  the  channels  from  the  extremities 
of  the  inner  18  and  12  foot  contours  to  the  corresponding  contours  on  the 
outer  slope  of  the  bar  are  about  1,400  and  600  yards,  respectively.  The 
mean  low-water  depth  on  the  crest  of  the  bar  between  these  contours 
varies  from  6  to  9  feet. 

The  general  direction  of  the  channels  across  the  outer  bar  is  north  88 
degrees  east. 


Mapof- 

I>istanc6fl  between  corresponding 
inner  and  enter  oontonrs  of  chan- 
nel  across  the    bar  measnred 
along  sailing  line. 
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TIDES  AND  TIDAL  FLOW. 

The  average  range  of  tide  at  Saint  Augustine,  as  determined  by  the 
U.  S.  Coast  and  Geodetic  Survey,  is  4.2  feet.  Referring  to  Table  VI  rf 
«eg.,  of  Lieutenant  Gaillard's  report,  it  is  seen  that  from  thirty  days' 
observations  at  Korth  Point  the  mean  range  was  found  to  be  4.3  foot 
and  the  maximum  range  6.04  feet.  The  average  duration  of  the  flood- 
tide  was  6  hours  and  11  minutes.  During  this  time  the  water  rose  for 
5  hours  and  5  minutes,  and  fell  for  1  hour  and  G  minutes,  rciiching  a 
point  0.55  foot  below  the  maximum  height  before  an  ebb  flow  was  ob- 
served. During  the  ebb  tides,  whose  mean  duration  was  6  hours  and 
1  minute,  the  water  fell  for  4  hours  and  51  minutes  and  rose  for  1  hour 
and  10  minutes.  When  ebb  flow  ceased  the  water  was  0.34  foot  above 
its  lowest  i)oint.    High-water  level  throughout  ttie  YiatViOt  \^  «JwyoL\>  \\i^ 
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same.  The  measured  difference  of  level  between  high  water  at  the  sta- 
tion in  San  Sebastian  River  and  at  the  North  Point  is  0.01  Toot. 

In  order  to  determine  the  average  inflow  and  discharge  for  ebb  and 
flood  tides,  a  cross-section  of  the  channel  between  North  Point  and 
Anastasia  Island,  at  right  angles  to  the  direction  of  ttic  flow,  was  care- 
fully measured  and  divided  into  suitable  parts  by  buoys.  An  "  Ellis  ^ 
current  meter*  was  used  for  measuring  the  velocities. 

Eight  complete  flood  and  eight  complete  ebh  tides  were  observed,  giving  about  three 
thousand  observations  in  aU,  from  which  curves  of  velocities  in  a  vertical  plane  were 
plotted,  which  are  shown  on  Plates  I,  IV,  and  V.  The  velocity  shown  for  any  depth  is 
the  mean  velocity  for  that  depth  during  the  entire  tide.  In  the  curves  of  time  aii<i 
velocity,  shown  on  Plate  VI,  the  velocity  is  the  mean  velocity  for  the  entire  vertical 
section  at  any  given  time.  The  velocities  shown  in  Figure  1,  Plate  V,  are  the  mean 
velocities  at  different  points  of  the  cross-section  for  the  entire  tide.  From  those 
curves  the  mean  velocity  per  second  for  each  section  was  determined,  and  this 
velocity  multiplied  by  the  mean  area  of  the  section  gave  the  amount  of  water  passing 
through  that  section  in  one  second.  This  result  multiplied  by  the  duration  of  the 
tide  at  the  section  gave  the  total  amount  during  one  tide. 

Velocity, — With  but  a  single  meter  available  it  was  impossible  to  determine  accu- 
rately the  mean  velocity  of  the  cross-section,  and  the  following  method  was  chosen 
as  most  likely  to  give  a  close  approximation.  It  was  assumed  that  for  any  given 
range  of  tide,  observations  taken  on  diffoi-out  days  at  the  various  stations  would,  if 
the  time  of  now  remained  the  same,  give  the  same  results  as  if  all  of  the  stations  had 
been  observed  simultaneously.  The  mean  range  of  the  tide  at  the  section  being  4.3 
feet,  the  velocity  correspondmg  to  this  range  was  the  desired  velocity.  Owing  to  the 
eddy  during  flood  tide,  more  reliance  was  placed  on  ebb  determinations,  and  an  at- 
tempt was  made  by  consulting  the  tidal  almanac  to  take  these  observations  when  tbo 
range  of  tide  would  be  abont  the  same,  nslng  the  intermediate  time  in  flood-tidt«  ob- 
servations. That  this  attempt  was  palrtially  successful  will  be  seen  by  referring  tu 
Table  II,  included  in  this  report. 

When  the  range  at  any  station  differed  from  the  mean  range,  the  observed  velocity 
was  reduced  to  that  corresponding  to  the  mean  range  by  multiplying  the  mean 
change  in  velocity  due  to  a  change  in  range  of  1  foot  by  the  difference  between  (be 
observed  range  and  the  mean  range  expressed  in  feet,  and  applying  this  correction 
with  its  proper  sign  to  the  observed  velocity.  The  change  in  velocity  due  to  a  chan^ 
in  range  of  1  foot  could  be  determined  approximately  as  two  complete  observations 
were  taken  at  several  stations.  This  method  was  but  au  approximation,  but  the 
observations  were  not  numerous  enough  to  show  any  lawt  connecting  range  and  ve- 

*  This  meter  was  made  by  Buff  &  Bergcr,  of  Boston,  and  bore  the  makers'  number, 
20.  It  was  rated  in  Prairie  Slough,  near  Burlington,  Iowa,  by  Assistant  Engineer  6. 
A.  Marr,  under  the  direction  of  Major  Mackenzie,  in  October,  1879;  again  in  Doctor's 
Lake,  near  Jacksonville,  Fla.,  by  Assistant  Kngineer  J.  W.  Sackett,  in  November, 

1886,  and  a  third  time  by  Lieut.  D.  D.  Qaillard,  m  Saint  Augustine  Harbor,  in  July, 

1887.  The  first  two  ratings  were  made  in  fresh  water,  the  last  in  salt  water.  The 
computed  values  for  a  and  h  in  the  general  equatiou  v  =  an-\-hy  with  their  probable 
errors,  are  as  follows : 


Date. 

a 

h 

Probable 

1879 

+3. 81420 

•f3.772 

+3.8254 

-f  0. 10810 

4-0.091 

+0.061 

0  MOM 

1886 „ 

0  00091 

1887 , 

0  0033S 

tin  examining  the  curves  of  time  and  velocity  it  was  found  that  the  relation 

R«  t 
V=r-5m-,  in  which  V  v  are  the  velocities  for  corresponding  ages  of  any  two  tides  iu 

\  tide,  ^  tide,  etc.),  R  r  the  mean  hydraulic  radii  of  the  cross-sections  for  their  mean 
flood  stages,  and  T  t  the  durations  of  the  two  tides,  respectively,  holds  very  closely 
for  each  of  the  two  sets  of  flood  tides  taken  at  buoys  4  and  6  on  different  dates,  and 
shown  in  Figures  2  and  3,  Plate  V.  There  was  not  sufficient  data  at  hand  to  show 
that  this  was  more  than  a  coincidence  for  the  flood  tides,  nor  was  there  sufficient  to 
determine  any  similar  relationship  between  different  ebb  tides.  The  mean  velocities 
of  flood  determined  from  Fignre  2,  Plate  V,  and  reduced  by  this  formula  to  the  mean 
yeiocity  for  the  mean  t\me  and  x&n^«  d\u«;t^  fsonxi  ^aicih  other  by  0.02  foot. 
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looity,  and  this  was  the  only  method  available  under  the  circuuistauces.  The  uieiiu 
velocity  of  any  section  daring  ebb  tide  was  obtained  from  Figare  1,  Plate  V. 

The  carve  olf  mean  velocity  there  shown  was  constructed  from  the  curves  showing 
the  velocity  in  a  vertical  plane  at  each  sta#ion.  The  mean  velocity  of  a  section  dur- 
ing flood  tide  was  determined  by  taking  the  mean  of  the  reduced  velocities  of  the  ad- 
jacent stations. 

Mean  area. — ^As  the  time  of  slack  water  differed  considerably  from  that  of  high  and 
low  water  it  became  necessary  to  determine  the  mean  stages  corresponding  to  obb  and 
flood  tides  of  4.3 feet  range;  the  mean  stage  for  each  tide  was  obtained  from  the  tidal 
record  and  its  height  above  low  water  of  that  day  was  taken  as  the  numerator  of  a 
fraction  of  which  the  denominator  was  the  range  for  the  same  tide.  A  mean  of  these 
resnlts  was  taken,  and  this  nlean  multiplied  by  4.3  gave  the  mean  stage  of  tide,  cor- 
responding to  4.3  feet. 

•  •••••• 

From  an  acourate  drawing  of  the  cross-section  the  area  of  each  section  was  com- 
puted for  this  mean  stage.  That  no  change  in  the  cross-section  took  place  while 
gauging  was  ascertained  by  soundings.    The  area  of  each  section  is  shown  in  Table  II. 

Duration  of  tide. — The  duration  of  the  tide  at  each  station  was  determined  by  the 
current  meter  recorder  as  well  as  by  special  observations,  and  is  given  in  Table  IX, 
which  shows  t^he  discharge  as  computed  both  from  ebb  and  flood  tides.  (Report  of 
Lieut.  D.  D.  Gaillard.  ) 

The  inflow  and  discharge  computed  in  this  manner  are  1,331,640,499 
cubic  feet  and  1,378,007,349  cubic  feet,  respectively. 

The  shape  of  the  contours  &b  well  as  the  observations  made  show 
that  there  is  no  well-defined  flood  channel  south  of  North  Point,  and 
that  the  channels  across  the  bar  are  formed  mainly  by  the  ebb  cur- 
rents. This  would  naturally  be  the  case,  since  the  flood  waters  pass 
from  a  broad  area  into  a  narrow  one  and  are  not  conflued  until  the  nar- 
row area  is  reached,  while  the  ebb  waters  flowing  from  a  narrow  chan- 
nel retain  their  direction  and  velocity  for  some  distance  beyond  the 
confining  walls. 

The  mean  velocity  of  the  section  opposite  the  Bird  Island  tide-gauge  at  ebb  tide 
may  be  estimated  quite  closely  from  known  data  in  the  following  manner:  Obser- 
vations show  that  at  ebb  tide  the  water  passing  between  Buoy  2  and  Auastasia  Island 
takes  the  Bird  Island  Channel.  Assuming  that  15  per  cent,  of  this  escapes  before 
reaching  the  Bird  Island  section,  we  can  ascertain  the  velocity  of  the  rest  b;  two 
methods.  (1)  Under  the  assumption  that  for  the  entire  tide  the  velocities  at  the  Bird 
Island  section  and  the  section  between  buoy  2  and  Auastasia,  due  allowance  being 
made  for  the  escape  of  15  per  cent,  of  the  water,  are  inversely  as  the  cross-sections,  a 
mean  velocity  of  1.86  feet  per  second  and  a  maximum  mean  velocity  of  2.G8  feet  per 

second  are  obtained.  (2)  By  using  the  formula  y=C  -j/R  S,  in  which  R  is  known, 
as  is  also  the  actual  difference  in  neighth  of  the  water-surface  at  the  two  sections 
during  the  period  of  maximum  mean  velocity,  which  is  0.4  foot.  To  this  value  a  cor- 
rection must  be  applied,  namely,  loss  of  head  due  to  bends,  which  is  obtained  from 
Humphrey's  and  Abbot's  formula.  This  correction  is  0.033  foot.  Giving  to  the  C  the 
value  95.4,  the  proper  value  for  the  channel  under  consideration  as  given  in  Jackson's 
Hydraulics,  we  obtain  by  this  method  the  maximum  mean  velocity,  equal  to  2.46  foot- 
seconds. 

When  the  velocity  is  at  its  maximum  the  amount  of  water  flowing  through  all  sec- 
tions approximately  parallel  to  the  bar  will  be  the  same  as  that  flowing  through  the 
Bird  Island  section,  and  the  velocities  will  be  inversely  as  the  areas  of  the  cross-sec- 
tions. These  cross-sections,  three  in  number,  are  included  between  two  lines  symmet- 
rically disposed  with  respect  to  the  channel  and  making  an  angle  of  65  degrees  with 
each  other.  The  inner  ends  prolonged  intersect  in  the  middle  of  the  channel,  about 
300  feet  in  rear  of  the  Bird  Island  section.  The  sections  are  arcs  of  circles,  drawn 
from  this  point  as  a  center,  and  are  designated  as  B,  C,  D.  Their  distances  from  each 
other  are  shown  in  Table  IV.    Section  U  is  on  the  crest  of  the  outer  bar. 
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Table  IV. 


Seotion. 

B. 

c. 

Haximam 

mean 
velocity. 

S. 

Dldtance 
between 
eectiouft. 

FatL 

Bird  Island 

17.8 
8.07 
11.3 
28.5 

99 

90 

92 

104 

Footteeonds. 

2.58 

1.27 

.60 

-.18 

PeU. 

B 

.000024 
.000005 
.0000001 

4.330 
1.750 
2.220 

.IJH 

c   

.iiU7 

D 

.0003 

Total 

8,280 

.lis 

• 

Note. — The  xnaximnm  mean  velocity  at  Bird  Island,  used  above,  is  the  incau  of  the 
two  results  previously  obtained. 

This  table  shows  that  daring  nniform  flow  between  the  first  and  last  sections  a  fall 
ofaboatO.ll  foot  is  necessary  to  overcome  friction.  The  actual  fall  is  obtained  by 
snbtracting  from  this  result  the  head  due  to  an  acceleration  of  2.4  feet  per  secoiKi 
(358-0.18),  which  is  .09  foot,  and  leaves  the  total  fall.  0229  foot.  (Report  of  Lieut.  D. 
D.  Gaillard.) 

The  total  fall  from  the  gauging  sectiou  to  Section  D,  which  from  tbe 
calculated  sloi)e  must  be  at  the  level  of  the  oi)en  oceau,  is  then  (.0329 
foot4-0.4  foot)  .423  foot,  when  the  velocity  at  the  gauging  section  18 
2.02  feet  per  second.  Should  the  flood  currents  be  made  to  follow  tbi« 
same  channel,  the  difference  of  level  between  Station  D  and  the  gaugin;; 
section,  corresponding  to  a  mean  maximum  velocity  of  2.02  feet  per 
second  at  the  latter  section,  may  be  obtained  by  adding  to  the  head 
necessary  to  overcome  friction  and  bends  the  head  due  to  the  acceleni 
tion  received,  viz,  1.84  feet  per  second  (2.02—0.18).  This  difference  of 
level  would  thus  be  0.563  foot  (0.1129+0.4+0.062). 

Offshore  airrents. — It  has  not  been  possible  with  the  means  available 
to  ascertain  with  certainty  the  directions  of  ttie  currents  outside  the  liar. 
The  weight  of  evidence  obtained  by  observation  and  inquiry  at  Saint 
Augustine  is  to  the  effect  that  there  is  a  strong  tendency  for  all  currents 
to  flow  to  the  south.  The  direction  of  surface  flow  is  moflified  by  tbe 
winds,  but  the  greatest  velocities  are  always  in  a  southerly  direetioo. 
The  broken  nature  of  the  10-foot  ocean  contour  line  between  Saint  Au- 
gustine and  Gape  Canaveral,  as  it  appears  on  Sailing  Chart  B,  U.  S.  Coast 
and  Geodetic  Survey,  "Atlantic  Coast,  Cape  Hatteras  to  Key  West," 
would  indicate  disturbing  forces  in  the  locality  named  which  are  not 
found  farther  north. 

Winds  and  waves, — ^Through  the  courtesy  of  the  surgeon  in  charge  of  the  post  h» 
pital,  Maj.  Passmore  Middleton,  access  was  ohtained  to  records  giving  the  results  of 
daily  observatious  on  the  velocity  and  direction  of  the  wind  for  eleven  years.  Observa- 
tions were  taken  three  times  per  day,  and  as  no  anemometer  was  available  all  veloc- 
ities were  estimated.  The  following  table  shows  tbe  prevailing  direction  of  the  wii  ^ 
daring  the  various  months  of  the  year.    (See  Table  VII.) 

Curves  showing  the  relative  direction  and  force  of  the  wind  for  all  points  of  \ 
compass  are  shown  in  Figs.  1  and  2,  Plate  III.  An  inspeption  of  these  curves  sho 
that  tbe  prevailing  direction  of  tne  wind  is  from  the  southeast,  while  by  far  t 
strongest  wincls  are  from  the  northeast.  The  waves  resulting  from  the  latter,  ca 
the  principal  movement  of  sand  along  the  coast.  This  was  shown  in  a  very  marl 
manner  on  Sunday,  June  12, 1887. 

A  heavy  gale  sprang  up  on  Saturday  night,  which  blew  all  day  Sunday,  with  an 
timated  average  velocity  of  about  35  miles  per  hour,  causing  a  tremendous  surf 
the  north  boacn  and  a  strong  cuiTcnt  parallel  to  the  beach,  especially  during  flc 
tide.  Under  the  action  of  the  surf  the  beach  was  washed  away  for  an  average  wic 
of  about  100  feet  and  a  depth  of  3  feet.  This  effect  extended  without  diminution 
a  distance  of  1^  miles  up  the  beach  (as  far  as  observations  could  be  taken).  All  i 
sand,  88,000  cubic  yard%  (,and  i^tohoibly  much  more),  was  brought  by  the  littoral  o 
rent  produced  by  thia  wVud.  dvtWiW^  xxu^et  A^^  vaSoa^vvwk  q1  \\^ft  ^hb  and  flood  tidar 


I 


■■^•n  1 
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tbe  harbor.  With  the  exceptioo  of  tho  chaogo  prodaced  by  this  storm  there  was 
but  little  alteration  in  tho  shore-line  during  the  progress  of  tho  survey.  Daring  the 
storm  described  above  waves  were  obaerV^ed  breaking  i^  water  as  deep  as  25  feet. 
The  estimated  heigbt  from  hollow  to  crest  of  the  greatest  waves  is  12  feet ;  their  di- 
rection of  travel  is  sonthwest.    (Report  of  Lieut.  D.  D.  Gaillard.) 

STORM  TIDES. 

The  highest  tide  of  which  there  is  any  record  occurred  on  August  24, 
1885,  when  the  water  rose  7.3  feet  above  mean  low  water.  It  is  said  that 
the  water  has  risen  as  high  as  9  feet  above  mean  low  water.  Tides  rising 
7  feet  above  mean  low  water  may  occur  several  times  in  a  year,  gener- 
ally between  the  middle  of  August  and  1st  of  November.  On  such  oc- 
casions the  length  of  the  flood  is  increased  about  thirty-flve  minutes, 
and  the  water  may  not  fall  below  1  to  2  fe^t  above  mean  low- water  level 
for  several  days. 

PBOJEOT  FOB  IMPBOVma  THE  HABBOB. 

Under  the  provisions  of  the  act  of  March  2, 1829,  Maj.  P.  H.  Perrault, 
brevet  lieutenant-colonel  Topographical  Engineers,  made  a  survey  of 
the  harbor  and  submitted  a  project  for  the  improvement  of  its  entrance. 
Major  Pen  ault  suggested  three  methods  for  obtaining  the  result. 

tl)  To  concentrate  the  flow  over  the  bar  and  to  increase  the  depth  on 
►y  scour  by  partijally  closing  tbe  present  entrance  by  jetties. 

(2)  To  out  a  canal  across  the  North  Point  between  Tolomato  Kiver  and 
the  sea. 

(3)  To  dredge  a  channel  through  the  bar. 

Major  Perrault  considered  the  flrst  method  feasible,  but  ejected  to 
it  on  the  grounds  that  a  new  bar  would  probably  form  outside  of  the 
old  one  in  a  few  years.  The  third  method  he  also  rejected  on  the  ground 
that  the  bar  shifts  so  rapidly  that  a  dredged  channel  would  not  have 
any  permanency.  The  second  method  he  preferred.  He  proposed  to 
cut  a  canal  of  the  required  width  and  depth  through  the  i)oint,  to  revet 
its  sides  with  rock,  to  protect  its  ocean  entrance  by  short  piers,  and  to 
prevent  a  continuous  flow  through  it  by  means  of  locks.  The  condi- 
tions of  the  problem  to-day  are  the  same  as  existed  in  1830.  Its  solu- 
tion is  helped  by  the  experience  of  the  past  half  century. 

Despite  the  improved  methods  and  machinery,  the  extremely  mobile 
Dature  of  the  sands  composing  the  bar  and  its  exposed  position  would 
make  dredging  operations  unassisted  by  permanent  works  expensive 
and  unavailing.  The  objections  to  the  canal  scheme  proposed  are  the 
expense  of  building  and  securing  permanent  work  on  such  an  exposed 
site  and  on  such  an  unstable  foundation;  the  expense  of  maintenance; 
the  almost  certainty  that  the  narrow  entrance  would  silt  up  under  the 
action  of  winds  and  waves ;  and  finally  the  utterly  unsatisfactory  char- 
acter of  the  entrance  it  would  afford,  one  whose  use  would  be  difiicult 
if  not  impossible  in  stormy  weather. 

*  There  remains  then  the  improvement  by  means  of  jetties.  The  dan- 
ger mentioned  by  Msyor  Perrault,  of  the  advance  of  the  shores  outside 
the  jetties  and  the  formation  of  a  new  bar  beyond  their  ends,  exists. 

In  his  project  for  improving  the  entrance  to  Cumberland  Sound  by 
means  of  jetties,  General  Gillmore  says : 

What  wo  know  is  that  the  aseucies  which  formod  and  maiDtalned  the  present  bar 
will  possess  as  much  power  and  will  have  as  favorable  a  field  for  action  after  the  con- 
straction  of  the  jetties  as  before,  and  that  their  construction  supplies  all  the  requi- 
sit'O  conditions  for  the  creation  and  maintenance  of  a  new  bar,  having  its  or«»i  t^^^^tV^  < 
if  not  quite^  as  far  hejond  tbe  heads  of  the  jetties  as  the  lattAi  axQ\)Q^oii^\Xi<^  i^Vox^ 


^?r=r  '"^^Wfi 
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month  of  Camberland  Soaiid,  belw0dii  Hnb  pointe  of  ttM^Maiids.  timif%mHil$^h. 
fiaite,  as  far,  because  it  seems  prolMible  tliat  the  oew  bar  woold  proMliaii liwii %wi^ 
cnrve  to  the  action  of  the  litoral  ebb  and  flood  onrrents  of  ibib  nfifiii,  tad 
waves  striking  it  obliquely,  that  its  outer  slope  would  be  eroded  and  the  aiatid. 
carried  above  and  below  the  outlet  in  a  greater  degree  than  tiie  ooneipoDdiBgjB^ 
tion  of  the  present  bar  is  affected  by  the  same  causes.  (Page469i^  Bop.  u.  of  £..1Mi^ 
Parti.) 

On  the  other  hand  Mr.  Yernon  Harcoort  says  : 

In  the  case,  however,  of  harbors  on  sandy  coasts,  the  difficultiee  to  be  nrnitnnflffl 
with  are  so  impalpable,  the  result;;  of  works  so  uncertain,  and  the  best  designsii 
liable  to  be  marred  by  unforeseen  or  unpreventable  occurrences,  tluit  these  hulMl 
constitute  the  most  difficult  type  of  design  with  which  a  harbor  engineer  has  to  deal 
*  *  *  Various  methods  have  been  resorted  to  or  proposed  for  oonstrocting  harboi 
on  sandy  coasts  within  recent  times,  namely:  (1)  Parallel  jetties.  *  *  *  (4 
Converging  Jetties.  *  '  *  (3)  Closed  harbors.  *  *  *  (4)  Breakwater,  mth 
nected  with  shore  by  an  open  viaduct.  •  •  •  (5)  Detached  breakwater.  *  •  • 
The  method  of  solid  converging  Jetties  has  proved  more  uniformly  succeesfnl  thil 
the  parallel  Jetty  system.  It  inteneresless  abruptly  with  the  general  line  of  coast ;  H 
enlarges  the  capacity  for  tidal  scour;  it  concentrates  the  scour  at  the  entnmce,  simL 
it  affords  area  for  shelter  and  dredging  as  well  as  for  the  passage  of  vessels.    *    *  * 

And  finally^  in  samming  ap  the  chapter  on  <<  Harbors  on  Sandy 
Coasts,^  he  says :  ^ 

Solid  converging  Jetties  are  superior,  in  many  respects,  to  the  narrow  parallel  Jettif 
channels  of  the  North  Sea  coast,  and  appear  to  be  tne  system  best  adapted  for  oopiv 
with  the  difficulties  of  such  a  position.  (Harbors  and  Docks,  pages  354,  355, 356^  an 
361.) 

The  most  recent  practice  of  engineers  at  home  and  abroad  conforas 
to  this  judgment. 

The  improvement  of  the  entrance  by  this  system  is  recommended. 

The  limiting  depth  in  the  crossings  in  the  harbor  of  Saint  Aagostine 
is  from  15  to  17  feet,  though  the  cross-sections  of  the  channels,  as  far 
as  the  extremity  of  Bird  Island,  show  that  depths  greater  than  this  an 
maintained  wherever  the  currents  are  confined  to  a  single  chaund. 
As  this  mean  low-water  depth  of  16  feet  is  the  greatest  available  foraD 
parts  of  the  harbor,  and  as  this  depth  can  be  maintained  by  the  existing 
forces,  when  properly  directed,  it  will  be  adopted  as  the  maximum  depth 
for  the  improved  channel  across  the  bar.  In  order  to  calculate  th« 
probable  size  and  shape  of  the  channel  having  a  maximum  depth  of  16 
feet,  it  becomes  necessary  to  know  the  relations  existing  between  tbe 
maximum  depth,  the  mean  depth,  and  the  mean  hydraulic  radius  in  the 
various  cross-sections  of  the  natural  channels  of  the  harbor.  These  re- 
lations may  be  found  from  the  following  table.  The  comparisons  are 
for  the  depths  at  mean  low  water : 


« 


S 

0 

'A 


3 

4 

6 

6 
7 
8 
9 


Location  of  section. 


MaUnras  River,  south  of  San  Sebas- 
tian River 

Matansas  River,  north  of  San  Sebas- 
tian River 

Matanzas  River,  near  mouth  of  Ma- 
ria Sanches  Creek  

Matanzas  River,  near  Plaza 

Ship-channel,  Marsh  Island , 

North  River,  near  mouth 

Ship-channel  north  of  light-house 

Ship-channel  sonth  of  liirht-house. . . . 

Ship-channel  opposite  Bird's  Island.. 


Means 


15,605 

18,800 

18,860 
17.820 
5,840 
2i,600 
17, 162 
16,770 
18,300 


I 


P4 


1,487 

1,249 

1,627 
1,910 
610 
1,892 
1,187 
1,825 
1,205 


5 


L21 

1.36 

1.1 

L08 

1.60 

1.11 

1.32 

1.18 

1.18 


1.24 


M 


10.4 


11.6 
9.3 
9.6 

13. 

14.4 

13. 

15.2 


k 

•*«    Ml 

fa's 

:i4 


15.1.  88. 


29.4 


26.5 

16.6 

21.0 

23.0 

85. 

30. 

29.8 


12.7 

22.8 

12.7 

10. 

15.4 

14.5 

19. 

14.9 

17.9 


>^ 


a 

I 

a 


.431 


.479 
.602 
.783 
.606 
.542 
.496 
.610 


I 

a 


.818 

.662 

.800 
.931 
.683 
.805 
.756 
.833 
.849 


.3 
.03 

.4U 
.43" 

.51 


.567 


.831 


I 


'  I 
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An  inspection  of  the  table  shows  that  generally  iu  the  sections  where 
is  greatest,  t.  e.,  where  the  depth  is  more  evenly  distributed  across 


AesectioOi  ^;  is  greatest.    For  safety  the  greatest  value  of  ^-  (.559, 

iec  4)  will  be  adopted.    For  a  maximum  depth  of  16  feet  this  wiil  give 
h  mean  hydraulic  radius  of  9  feet. 

The  calculated  ebb  discharged  at  the  gauging  section  is  1,331,640,499 
cubic  feet.  This  will  be  taken  as  a  basis  in  the  following  ealculatious, 
the  eddy  at  the  ganging  stations  during  flood  tides  having  impaired  the 
accuracy  of  the  calculations  for  flood  discharge.  Let  it  be  assumed  that 
the  area  included  between  the  jetties  outside  the  gauging  section  con- 
tains 40,000,000  square  feet.  A  rise  of  tide  of  4  feet  would  make  a  prism 
of  160,000,000  cubic  feet  This  must  be  added  to  the  calculated  dis- 
charge to  obtain  the  amount  of  water  passing  between  the  ends  of  the 
jetties,  giving  1,491,640,000  cubic  feet.  The  average  duration  of  tbe 
ebb  tide  is  361  minutes  (Table  Yl).  The  mean  amount  of  water  passing 
between  the  jetties  per  second  will  be  68,S0O  cubic  feet.  For  this,  with 
a  mean  velocity  of  1.9  feet  per  second,  as  at  Bird  Island,  a  cross-section 

of  36,210  square  feet  would,  be  required.    Taking  the  ratio  ^^  given 

for  section  4  (.931)  we  have  for  the  mean  depth  9.67  feet.  The  mean 
ebb  stage  is  1.41  feet  above  mean  low  water  (Table  I).  An  area  of 
36,210  square  feet,  with  the  depth  at  this  stage  would  thus  have  a  width 

of  3,300  feet  (^^^^) .  This  theoretical  width  should  then  afiford  suffi- 
cient contraction  to  produce  the  desired  maximum  depth — 16  feet — pro- 
viding all  of  the  calculated  ebb  discharge  is  made  to  pass  through  it. 
Inasmuch  as  the  cross-section  of  the  entrance  can  be  indefinitely  in- 
creased by  lowering  the  height  of  the  crests  of  the  jetties,  while  to 
decrease  a  too  great  section  would  require  expensive  construction,  for 
safety  a  smaller  section  will  be  taken  and  a  width  of  2,400  feet  will  be 
assumed.  By  taking  the  lesser  width  the  volume  and  velocity  of  flow 
through  this  section  can  be  regulated  by  the  heights  given  the  jetties, 
so  as  to'produce  the  necessary  scouring  efifect  in  the  sections  beyond. 

Having  fixed  the  maximum  width  of  entrance,  it  becomes  necessary 
to  consider  in  what  position  it  should  be  placed.  An  insi)ection  of  the 
charts  shows  that  for  a  distance  of  12.000  feet  beyond  the  gauging  sec- 
tion the  ebb  currents  have  sufficient  living  force  and  fall  to  maintain  a 
continuous  18-foot  channel.  If  the  obstruction  formed  by  Bird  Island 
were  moved  north,  the  angular  change  indirection  remaining  the  same, 
it  is  but  fair  to  assume  that  the  path  through  which  the  18-foot  channel  is 
maintained  would  remain  of  equal  length.  At  the  point  where  this 
channel  would  be  lost  the  strength  of  the  current  must  be  re-enforced, 
and  this  can  be  done  by  drawing  all  of  the  remaining  waters  passing 
from  the  tidal  basin  toward  this  same  i)oint,  and  theie  giving  to  the 
clmnnel  the  approximate  width  assum^  above — ^2,400  feet.  Beyond 
the  section  thus  formed  the  jetties  may  be  drawn  still  further  together 
and  their  crests  lowered,  the  exact  height  to  be  given  them  being  deter- 
mined experimentally. 

Starting  with  this  assumption,  the  position  and  general  direction  of 
the  south  jetty  may  now  be  determined.  As  it  is  designed  to  act  as  a 
training- wall  for  the  ebb  currents  its  axis  must  be  concave  to  the  north. 
It  must  pass  directly  across  the  permanent  deep  channel  north  of  An- 
astasia  Island,  and  must  deflect  the  currents  in  their  new  direction  with- 
out causing  them  too  great  a  loss  of  head.  It  must,  therefore,  be  so 
directed  that  the  angle  of  incidence  will  be  less  than  36^.  From  the 
comparative  chart  it  is  seen  that  when  the  8hip*cbauTie\^  ^x^  tdiXXXx^^X^ 
:BNa  8S 72 
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north  their  western  ends  start  from  opposite  the  U^^ht-hoase.    The  if 
tion  of  the  jetty  channel  here  possesses  the  advantages,  (1)  of  staiti 
the  jetty  from  high  ground  already  belonging  to  the  United  States ; 
of  placing  the  jetty  far  enoagh  away  from  North  Point  to  avoid  defir 
ing  the  water  against  it,  with  a  consequent  erosion ;  (3)  of  fixing 
proposed  channel  in  a  range  with  the  light-house.    The  outer  end  of  1 
jetty  should  be  extended  to  or  near  the  present  position  of  the  18-fc^* 
curve.    The  location  O,  D,  E,  P,  6.  H  is  therefore  selected.    The  line 
E,  Fy  6,  H  is  somewhat  shorter,  but  the  location  M  E  would  can» 
greater  loss  of  head  to  the  ebb  currents.    Por  the  north  jetty  one  po — 
is  fixed  by  the  contracted  channel  required  at  K-G.    The  shore  emi] 
should  be  so  located  as  to  be  thoroughly  protected  against  danger  from 
the  sea  cutting  around  inside  it.    Th&  line  of  direction  between  t^iese^l 
two  points  should  not  make  too  sharp  an  angle  with  the  coast  line,  m 
that  littoral  currents  may  be  deflected  properly.    The  outer  ends  shoi 
be  prolonged  if  necessary  to  the  18-foot  contour,  and  drawn  as  mnefa 
necessary  toward  the  south  jetty.    The  position  I,  K,  L  is  recommenc' 

The  height  of  the  crest  of  the  jetties  should  vary.  At  the  shore  e 
the  jetties  should  be  high  enough  to  prevent  any  movement  of  ws 
along  the  coast  across  them,  so  as  to  prevent  erosion  in  their  vicin 
To  this  end  their  crests  should  be  above  the  level  of  storm  tides,  if 
height  of  the  beach  will  permit,^  but  they  should  not  be  above  the  h 
of  the  beach  in  their  rear.  The  crest  of  the  inshore  end  of  the  so 
jetty  may  be  placed  8  feet  above  mean  low  water.  That  of  the  d< 
jetty  can  not  be  safely  raised  above  6  feet  above  mean  low  water. 

Beyond  the  mean  low- water  line,  and  as  far  seaward  as  may  be  ne 
sary,  the  jetties  must  have  a  height  sufficient  to  catch  and  deflect  all 
ebb  tidal  prism ;  but  to  escape  in  part  the  heavy  blows  of  storm  wa^ 
they  should  be  no  higher  than  is  absolutely  necessary. 

The  mean  level  at  which  ebb  flow  begins  at  North  Point  is  3.78  ^ 
above  mean  low-water  level.  Sufficient  height  will  be  obtained 
placing  the  jetty  crests  at  a  level  of  1  feet  above  mean  low- water  le* 

The  outer  ends  of  the  jetties  inay  be  kept  submerged  below  mean  1 
water.  Experience  at  the  mouth  of  St.  John's  River  ha&  shown  t 
a  submerged  jetty  acts  as  a  very  efficient  guide  to  a  current  which  j 
been  turned  parallel  to  it,  and  that  the  channel  depth  is  maintained 
some  distance  beyond  the  point  where  the  submerged  jetty  ends.  I 
probable  that  it  will  be  found  that  those  portions  of  the  jetties  \y 
beyond  the  2,400-foot  section  (K-G)  may  have  their  crests  below  m 
low- water  level.  The  height  and  length  of  these  portions  of  the  jeti 
must  be  fixed  by  experience  as  the  work  progresses. 

The  advantages  attending  the  submerged  jetties  are  their  grei 
decreased  cost  and  the  freer  movement  of  the  littoral  current  acr 
them. 

That  the  jetties  thus  constructed  will  in  no  wise  interfere  with 
complete  filling  of  the  tidal  basin  during  flood  tide,  may  be  show 
follows :  The  mean  ebb  stage  at  the  gauging  sectionis  1.41  feet  al 
mean  low  water.  The  mean  flood  stage  is  2.84  feet  above  the  s 
datum  plane  at  the  same  point.  At  Uie  section  K-G  the  mean 
stage  will  be  lower  and  the  mean  flood  stage  higher  than  at  the  gauj 
section,  and  from  the  discussion  on  a  preceding  page  it  is  seen  tiial 
difference  of  level  of  each  stage  at  the  two  points  may  be  as  grei 
0.56  feet.  The  difference  of  level  of  the  mean  stages  at  section  1 
will  then  be  greater  than  1.43  feet,  and  may  be  as  great  as  2.45 1 
and  any  section  at  K-G  which  will  permit  the  free  passage  of  the 
flow  will  have  its  axea  mcx^^^Xi^  X\A^  \3Lft\^ht  for  the  admission  ft 
flood  waters. 
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If  the  ojieDiDg  between  the  extreme  euds  of  the  jetties  (sectiou  L-H) 
>  1,600  feet,  the  level  of  the  sabmerged  crests  beyond  the  section  K-6 
2Qay  be  calculated  as  follows :  If  we  assume  the  velocity  and  time  the 
ftame  at  K-O  and  L-H  during  ebb  tide,  the  volumes  of  water  pass- 
ing through  them  will  be  to  each  other  as  the  areas.  The  volume 
passing  through  K-G,  assuming  a  velocity  of  1.75  foet  seconds  during 
the  ebb,  is  1,008,000,000  cubic  feet.  Th^  area  at  L-H  is  17,728  square 
feet.  (The  mean  depth  at  L-H  is  assumed  the  Fame  as  at  K-G,  as  the 
construction  oi  jetties  would  probably  immediately  x)ush  the  18  foot 
curve  slightly  seaward.) 

^  The  volume  passing  through  L-H  will  be  672,000,000  cubic  feet.  The 
remaining  water,  plus  the  t^ditional  water  of  the  ti^al  prism  between 
the  two  sections,  must  pass  across  the  submerged  crest.  One  half  may 
be  assumed  to  cross  each  crest.  Assuming  the  velocity  of  flow  is  1.75 
feet  per  second,  as  at  K-G,  this  will  require  an  area  of  4,534  feet.  The 
length  of  crest  is  2,700  feet  Its  depth  below  mean  ebb  stage  will  be 
770^9  ^^  ^•^^-  ^^^  average  depth  of  the  crest  below  mean  low  water 
must  be  0.27  foot 

The  direction  of  the  proposed  channel  at  the  crest  of  the  bar  is  N.  72^ 
E.  As  the  heaviest  gales  are  from  the  northeast  or  from  the  south- 
east, vessels  entering  the  harbor  during  a  storm  would  have  the  wind 
either  abaft  or  abeam. 

PBOBABLE  OHANGES  DUE  TO  THE  JETTIES. 

It  is  impossible  to  foretell  what  will  be  the  exact  action  of  the  forces 
which  have  produced«the  bar,  under  the  changed  conditions  produced 
by  the  jetties,  as  recommended.  In  his  project  for  improving  the  en- 
trance to  the  harbor  of  Charleston,  S.  C,  General  Gillmore  states  three 
conditions  which  jetties  must  fulfill  in  order  that  a  permanent  improve- 
ment may  be  made.    They  are  as  follows : 

(1)  They  should  not  impede  the  inflow  to  each  a  degree  as  to  prevent  the  tidal 
basin  being  filled  as  now  at  every  influx  of  the  tidal  wave. 

(2)  They  should  control  the  outflow  to  such  a  degree  and  in  such  manner  that  a 
channel  of  the  required  depth  will  be  maintained  through  the  bar. 

(3)  They  should  not  to  any  considerable  extent  cause  a  movement  seaward  of  the 
main  body  of  the  bar :  that  is,  the  general  position  of  the  bar  should  be  independent 
of  the  effects  produced  betweeu  and  beyond  the  heads  of  the  jetties.  (Report  Chief 
of  Engineers,  1878,  Part  I,  pages  559,560.) 

In  the  preceding  disenssion  it  has  been  shown,  as  far  as  possible,  that 
the  position  and  height  recommended  for  the  jetties  will  insure  the  fal 
fillment  of  the  first  and  second  conditions.  As  to  the  second  condition, 
it  may  be  added  that  though  there  never  can  be  a  great  excess  in  vol- 
ume of  discharge  over  inflow  at  Saint  Augustine,  in  the  continued 
maintenance  of  the  inner  channels,  despite  the  great  amount  of  erosion 
immediately  around  the  entrance,  there  is  proof  that  the  scouring 
power  of  the  ebb  tides  exceeds  that  of  the  flood.  This  will  follow  from 
the  force  of  the  ebb  currents  being  confined  and -directed  by  the  shape 
of  the  entrance,  while  the  flood  currents  do  not  gather  power  or  direc- 
tion until  after  the  entrance  has  been  passed,  while  it  is  at  and  outside 
the  entrance  of  the  channel  that  the  scour  is  required.  Even  should 
the  tidal  currents  be  unable  to  scour  a  channel  for  themselves,  they  won  id 
have  ample  power  to  maintain  a  dredged  channel  protected  by  the 
jetties.  As  to  condition  No.  3,  it  has  been  observed  at  the  mouth  of 
St.  John's  Biver  that  after  a  heavy  storm  the  beach  had  been  eroded, 
the  bar  deepened,  audits  outer  slope  somewhat  flattened.  Dv\t\w^^ 
continued  calm  the  beacb  and  bar  are  built  up  again  anii  \}cl*^  i)M\>£t 
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Until  lately  the  oatput  of  the  mills  has  been  entirely  used  at  home. 
There  are  a  namber  of  stores  doing  a  general  mercantile  business. 
Their  development,  as  well  as  that  of  the  lumber  interests,  has  been  ob- 
Btrncted  by  the  lack  of  water  transportation. 
The  freight  receipts  for  the  year  ending  June  30, 1887,  are  t 

By  water,  17,625  tons,  valued  at |167,968 

By  rail.  23,798  tons,  valued  at 728,877 

The  receipts  comprise  general  merchandise,  food  supplies,  ice,  brick, 
and  building  materials.    The  exports  were  lumber. 

During  the  year  1886  three  vessels  were  aground  on  the  bar.  One 
was  a  total  wreck  and  the  others  sustained  severe  losses. 

The  known  treacherous  character  of  the  bar  makes  it  difficult  to 
charter  vessels  for  the  Saint  Augustine  trade.  The  difference  between 
freight  rates  to  Saint  Augustine  and  rates  to  Fernandina  and  Jack- 
sonville is  very  marked.  « 

The  Atlantic  Coast  Canal  connects  this  harbor  with  the  Halifax  and 
Indian  rivers.  Witb  the  canal  finished,  and  the  harbor  so  improved 
as  to  permit  safe  and  free  passage  of  coasting  steamers,  this  would  be 
the  natural  line  for  the  transportation  of  the  large  and  increasing  quan- 
tity of  fruit  and  vegetables  raised  along  those  rivers.  This,  with  the 
railroad  connections  with  central  and  south  Florida,  via  Palatka,  the 
Jacksonville,  Tampa,  and  Key  West  and  the  Florida  Southern  rail- 
roads and  their  feeders,  together  with  the  safety  of  the  port  and  its 
proximity  to  the  ocean,  will  all  tend  to  make  Saint  Augustine  the  natu- 
ral and  best  point  of  export  for  northern  markets  -for  the  fruit  and 
vegetable  trade. 

For  further  details  I  would  respectfully  invite  attention  to  the  report 
of  the  Saint  Augustine  Board  of  Trade,  and  to  the  letters  from  Mr.  B. 
P.  Armstrong  and  Messrs.  W.  Lyon  &  Co.,  forwarded  with  my  report, 
dated  January  6, 1887.    • 

The  following  papers,  maps,  and  plates  accompany  this  report : 

A.— PAPERS. 

1.  Report  of  Lieut.  D.  D.  Gaillardi  Corps  of  Engineers. 

2.  Commercial  statisticSi  Saint  Augostine,  Fla. 

B.— BCAPS. 

Scale. 

1.  Map  Saint  Angustine  Harbor,  Floridai  1887 ^^ 

2.  Map  Saint  Angnstine  Harbor,  Florida,  1791 Tvivrr 

3.  Map  Saint  Aiignstine  Harbor,  Florida,  1826.^ aoKo 

4.  Map  Saint  Angustine  Harbor,  Florida,  1862 tvW 

5.  Map  Saint  Augustine  Harbor,  Florida,  18^..... Tjfhsxs 

6.  Map  Saint  Augustine  Harbor,  Florida,  1887 -jzhifs 

7.  Comparatiyo  chart  of  shore  and  sailing  lines tv^v 

8.  Plan  and  cross-section  of  proposed  Jetties -^^ 

9.  Map  of  Matanzas  Inlet ^^ 

C— PLATES. 

1.  Tidal  curves. -^ 

2.  Cross-section  of  channel  at  entrance  to  harbor. 

3.  (3  figs.)— Relative  direction  and  velocity  of  wind  for  eleven  years.  Figs.  1  and 
2 ;  and  rigbt  line  |;iven  by  equation  for  rating  current  meter.  Fig.  3. 

4.  Mean  velocities  for  ebb  and  flood  tides. 

5.  (7  figs.) — Fig.  1,  comparative  velocities  in  cross-section,  showing  velocity  at  1 
foot  from  bottom,  1  foot  from  surface,  and  mean  velocity  \  Figs.  1  ^soA.  %^  ^^VcmX\a«^ 
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daring  entire  flood  tides  at  Buoys  4  and  6 ;  Fig.  4,  velocity  and  tide,  ebb  andflooM 
Baoy  6 ;  Figs.  5,  6,  and  7,  tidal  carves. 

6.  Mean  velocities  daring  entire  tides. 

7.  (3  iig8.)~Metbod  of  asing  and  rating  current  meter. 

8.  Diagram  of  borings. 

Bespectfally  sabmitted. 

W.  M.  :6laok, 
Captain  of  Engineers, 


RBPOBT  OF  LISUT.  D.  D.  OAILLARD,  CORPS  OF  BNOINKKRS. 

jACKaoNViLLK,  Fuk.,  November  12, 1887. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  Saint  Aagiu- 
tin%  Harbor,  Florida : 
The  work  contemplated  consisted  in : 

1.  Location  of  shore-lines.  « 

2.  A  series  of  soundings  covering  the  entire  bar  and  harbor. 

3.  Borings  to  determine  the  character  of  the  bottom  and  principal  shoals. 

4.  Gauging  the  channel  at  a  suitable  place. 

5.  Determining  the  current  velocities  in  the  main  channels. 

6.  Tidal  observations  showing  duration  and  range  of  tide  at  suitable  points  in  tiie 
harbor  and  the  slope  of  the  water  surface  between  them. 

7.  Compilation  of  all  local  data,  giving  force  and  direction  of  winds. 
Preparations  having  been  completed,  Iieit  Jacksonville  for  Sain  tAugostine  onlfaj 

23,  18^,  and  on  the  following  day  organizetl  the  party,  which,  during  continuance  of 
the  topographical  work,  consisted  of  myself,  Messrs.  F.  W.  Bruce,  and  J.  H.  Bacoo, 
assistact  ongineora ;  Cajpt.  Edward  Allen,  in  charge  of  whale-boat,  one  recorder,  ooc 
tide-gange  keeper,  and  tour  boatmen. 

When  liydrographic  work  commenced  the  party  was  farther  increased,  as  occasion 
demanded,  by  one  recorder,  two  boatmen,  one  leadsman,  and  two  tide-gauge  keepers. 

DKOCRIPnON. 

Saiut  Augustine  Harbor  is  formed  by  the  junction  of  Matansas  and  Tolomato  (nr 
North)  rivers,  salt-water  estuaries  which  run  parallel  to  the  coast  and  about  I  mile 
distant  from  it.  They^  unite  at  Saiut  Augustine  in  a  single  channel  opening  into  tbc 
sea.  The  Matanzas  River  breaks  through  the  coast  at  its  southern  end  also.  Tbo 
total  length  of  North  River  is  about  22  miles,  and  of  the  portion  of  Matanzas  Rivef 
which  is  tilled  from  the  St.  Augustine  Inlet,  about  12  miles.. 

In  the  rear  of  the  city  and  emptying  into  the  Matanzas  River  about  3  miles  firom 
its  mouth  is  the  San  Sebastian  River,  another  tidal  stream. 

These  rivers,  for  several  miles  from  the  mouth,  vary  in  depth  fh>m  12  to  30 feet,  and 
in  width  from  100  to  800  yards,  and  form  a  tidal  basin  of  about  23  square  miles.  Tbe 
tidal  range  at  Saint  Augustine  varies  from  about  3  to  7  feet,  with  a  mean  range  of 
4«¥6  leet. 

In  front  of  the  city  and  separated  from  it  by  the  Matanzas  River  is  Anastasia  Island, 
a  low,  sand  covered  island  about  15  miles  long,  and  with  an  average  width  of  abont  I 
mile.  Separating  North  Riverfrom  the  oceau  is  a  sandy  pen  insula  about  20  miles  loug 
and  with  au  average  width  of  abont  1^  miles.  Between  the  southern  extremity  of 
this  peninsula  and  the  northern  extremity  of  Anastasia  Island  is  the  entrance  to  the 
harbor,  and,  as  is  the  case  with  all  Southern  harbors,  this  entrance  is  obstructed  by 
a  bar. 

TRIANGULATIOK. 

Base  line. — The  base  line  used  was  10,330.4  feet  long,  as  obtained  from  the  Coast 
Survey  records,  and  subsequently  verified  by  careful  measurement  of  a  check  base. 

Triangulation  Btationa, — Triangnlation  stations  were  chosen  at  suitable  points,  and 
signals  so  ereci^d  that  the  instrument  could  be  set  up  exactly  under  the  target. 

Measuring  angles. — The  instruments  used  in  the  triangulation  were  transits  reading 
to  one  minute,  and  the  method  of  measuring  angles  was  that  pursued  on  the  "  Lake 
Survey." 

Tbe  instrument  having  been  put  in  as  perfect  adjustment  as  possible,  a  station  was 
selected  as  a  starting-point,  and  a  pointing  to  it  made,  and  then  tbe  other  staiioas 
were  pointed  at  in  succession,  closing  on  the  first  station,  the  telescope  being  erect 
and  moved  in  tbe  direcUoiiot  ^oq\\\\q  ^«Aw\sA^Qiiv«    Ksv^nI^^t^  minting  to  the  first 
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tatioDt  was  then  made,  and  the  other  Btations  pointed  at  in  succession,  closing  on 
he  first  station,  the  telescope  heing  still  erect,  hut  moved  in  the  direction  of  nega- 
ive  graduation. 

The  telescope  was  then  reversed  and  the  same  thing  repeated.  The  results  thus 
btained  constituted  **  one  set,"  and  a  mean  of  these  results  constitnte<l  a  ^'  combined 
Bsnlt.''  Six  combined  results  were  taken  at  each  station,  and  after  each  (as  both 
emiers  were  read)  the  horizontal  limb  was  shifted  30^  in  azimuth. 

By  this  method  instmmental  errors  are  corrected,  and  a  mean  of  all  combined  re- 
nlts  for  each  angle  is  taken  as  its  proper  value.  These  angles  were  then  adjusted 
>y  the  method  oi  "least  squares,"  and  tne  adjusted  values  adopte<l  as  the  true  ones. 

LOCATION  OF  SHORE-LIKES. 

All  shore-lines  were  located  by  stadia  measurement,  when  the  nature  of  the  ground 
ermitted.  Frequent  tests  were  made  to  determine  if  any  change  had  taken  xHace  in 
be  stadia  wires,  and  angles  were  taken  with  the  transit  at  frequent  intervals  upon 
hree  or  more  known  objects  as  a  check  upon  the  work.  In  all  26.6  miles  of  shore- 
Ine  were  located,  21.2  miles  bv  stadia  measurement  and  5.4  miles  partly  by  sextant 
nd  partly  by  "  intersections.'' 

SQPNDINGS. 

Soundings  in  the  breakers  wore  all  taken  from  a  whale-boat,  which  carried  sail  or 
ras  pulled  by  oars,  depending  on  the  direction  of  the  wind  and  the  violence  of  the 
reakers.    All  other  soundings  were  taken  from  a  steam-launch  of  about  3  feet  draught. 

Outside  lines  of  soundings  are  in  general  parallel  to  each  other  and  perpendicular 
0  the  shore-lines  and  were  established  by  front  and  back  ranges.  The  bacl^  ranges 
sed  were  the  central  tower  of  the  San  Marco  Hotel,  and  the  Saint  Augustine  ligut- 
onse,  both  of  which  were  admirably  adapted  to  our  purpose.  Front  ranges  were 
larked  by  means  of  three  flags,  different  in  color,  fastened  to  a  pole  which  was  car- 
ied  by  one  man,  the  spot  at  which  it  was  to  be  set  up  having  previously  been  desig- 
ated. 

Inside  lines  of  sonndings  were  run  at  right-angles  to  the  channel,  and  established 
•y  osing  suitable  natural  objects  as  back  rang^  and  the  same  front  ranges  previously 
escribed.  Soundings  were  taken  with  the  ordinary  sounding  line  (which  was  com- 
tared  with  a  standard  at  freqnent  intervals)  and  were  .located  by  means  of  two  tran- 
its.  A  flag  was  dropped  on  the  sounding  boat  at  the  end  of  every  minhte,  and  as  it 
oil  the  transit-man  noted  the  angle.  i&  a  check  every  fifth  flag  was  red,  the  four 
•receding  ones  having  been  white.  Intermediate  soundings  were  distributed  between 
hese  located  positions.  * 

The  lines  of  soundings  aggregated  about  107  miles,  the  average  distance  apart  of  lines 
ras  about  500  feet,  and  of  soundings  on  these  lines  about  100  feet. 

BOBINOS. 

Owing  to  the  violence  of  the  breakers  and  the  small  depth  available  at  many  of  the 
joints  where  borings  were  desired,  tlie  ordinary  boring  apparatus  was  useless,  and 
pecial  apparatus  suitable  to  the  work  in  hand  bad  to  bo  procured.  At  your  sugges- 
ion,  the  use  of  the  water  jet  was  chosen  as  the  method  moat  likely  to  succeed.  No 
Letails  directly  applicable  to  the  case  in  hand  could  be  obtained,  and  it  becume  nece.s-  ^ 
ary  to  obtain  by  experiment  the  desired  information.  As  a  result  of  these  experi- ' 
nents,  the  following  apparatus  was  chosen  and  used  during  the  entire  work : 

Pnmp. — The  pump  was  a  No.  1  rotary  pump  made  by  the  **  Gould  Manufacturing 
Company,"  Seneca  Falls,  N.  Y.,  with  wire  bound  rubber  Huction  hose  10  feet  long  and 
L|  inches  interior  diameter.  The  discharge  hose  was  25  feet  long  and  1  inch  in  diame- 
ter, and  was  made  of  triple-ply  rubber.  Turned  by  one  man  at  a  rate  of  130  revoln- 
Jons  per  minute,  which  was  the  ordinary  speed  while  boring,  the  discharge  with  a 
ift  of  4  feet  was  9.15  gallons  per  minute. 

Pip<fH7. •— Galvanized  iron  pipe,  2  inches  in  diameter  and  in  lengths  of  5  feet,  was 
ised  in  oonnectien  with  wrought-iron  pipe  1  inch  in  diameter  and  in  lengths  of  12 
eet  and  5  feet.  A  reducer  was  used  to  enable  the  discharge  hose  to  be  used  with 
lither  size  at  will. 

Method  of  using. — The  pump  was  mounted  on  a  light  frame  placed  acrossthe  bow 
»f  a  whale-boat.  The  hose  was  coupled  to  a  2-inch  pipe  of  length  sufiQcient  to  pro- 
«ct  about  10  feet  above  water  with  one  end  resting  on  the  bottom.  This  pipe  was 
leld  in  a  vertical  position  by  one  man  standing  in  the  boat,  which  was  securely  an- 
-bored,  and  allowed  to  swing  under  the  combined  influence  of  wind  and  tide  before 
>oring8  commenced.  The  pnmp  was  then  turned  by  one  man,  standing  in  the  bow, 
md  toe  pipe  was  sunk  a  few  inches  below  water-level.    The  ho»b'WftA\\v^w\i\ic.Q»w^^^ 
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and  attached  to  a  17- foot  length  of  a  smaller  pipe  which  was  inserted  into  the 
previonsLv  sank,  and  was  itself  sunk  below  the  water-level.     Addition^lengtiu* 
feet  were  fastened  in  snccession  to  the  smaller  pipe  whenever  it  was  possible  to  i 
it  deeper  than  16  or  17  feet,  which  could  rarely  be  done  in  the  qnick-sand  compotiDg 
the  bar.    Specimens  conld  be  procured  at  any  stage  of  the  work  : 

1.  By  nnconpling  the  hose  and  letting  a  lead  armed  with  tallow  down  into  tlie 
pipe ;  or, 

2.  By  inserting  the  suction  hose  in  the  pipe  and  giving  a  few  tnms  to  the  piUDii, 
being  careful  to  stop  and  empty  the  hose  before  the  materials  sucked  up  got  into  tbe 
pump  itself :  or, 

3.  After  tne  1-inch  pipe  was  inserted,  by  holding  a  small  vessel  at  the  top  of  the  %- 
inch  pipe  to  catch  the  materials  coming  out. 

With  all  these  methods  stopping  the  pump  caused  the  sand  to  pack  around  the 
pipe  very  rapidly,  and  further  progress  was  made  much  more  difflcalt.  Raising  and 
lowering  the  pipe  slightly  while  sinking  it  rendered  it  easy  to  ascertain  when  a  dif- 
ferent stratum  was  reached,  and  thus  prevented  unnecessary  stopping  to  obtain  speci- 
mens of  boring. 

The  ipipe  conld  be  raised  in  all  cases  by  the  nnited  strength  of  from  two  to  four  meD,or 
by  two  men  using  an  oar  as  a  lever.  Attempting  to  raise  the  smaller  pipe  invariably 
brought  up  the  larger  one  also,  the  two  being  solidly  nni  ted  by  fine  sand  forced  upward 
by  the  stream  through  the  smaller  pipe.  Seventeen  borings  in  all  were  obtained,  i^ 
varying  in  depth  from  4i  to  24  feet,  and  specimens  of  the  strata  throngh  which  the 
pipe  passed  were  preserved,  and  are  fully  described  in  Plate  VUI. 

Time  comumed  in  making  barings. — To  sink  the  pipe  to  a  depth  of  24  feet  in  sand 
slightly  mixed  with  mud  took  about  27  minutes,  about  15  minntes  in  actnal  pumniitf 
and  12  minutes  in  coupling,  and  required  10  feet  of  2-inch  pipe  and  27  feet  of  l-meE 
pipe ;  to  a  depth  of  16  feet  in  pure  sand  took  about  15  minutes,  8  minntes  in  pumpinf 
and  7  minutes  in  coupling,  and  required  10  feet  of  2* inch  pipe  and  17  feet  of  l-m^ 
pipe ;  to  a  depth  of  12  feet  in  pure  sand  took  about  3  minntes  of  pumping,  and  re- 
quired one  12-foot  length  of  1-inch  pipe. 

Bemarks, — ^During  these  borings  experience  showed  that  within  certain  limits  qasn- 
t  ity  of  water  was  ofmore  value  than  pressure.  As  long  as  the  pnmp  conld  supplv  more 
water  than  could  be  absorbed  by  the  sand  around  the  pipe,  the  latter  wonld  contmoeto 
sink.  But  as  soon  as  the  upward  flow  around  the  pipe  stopped,  the  sand  would  pack 
around  it  and  its  further  progress  would  cease.  The  use  of  the  two  sizes  of  pipe  greasy 
facilitated  this  npward  flow  and  helped  to  prevent  packing.  Abont  12  feet  was  the 
limit  to  which  it  was  possible  to  sink  a  pipe  of  uniform  size.  By  raiiins  the  pipe  aod 
forcing  it  down  smartly  with  the  hand  while  pumping,  it  was  possible  to  ]>enotrate 
layers  of  mud  2  or  3  feet  thick  and  of  coquina  gravel  2  feet  thick.  The  pnmp  need  wai 
deficient  in  capacity,  but  was  the  best  that  could  be  procured  in  Jacksonville  at  ibe 
time.    The  entife  cost  of  the  pnmp,  pipes,  hose,  and  frame  was  about  $45. 

The  bar  is  composed  of  fine,  compact  sand,  interspersed  in  places  with  layers  of  coquisa 
gravel.  Digested  in  nitric  acid  this  sand  lost  6  per  cent,  of  its  weight.  A  cubic  foot 
packed  hara  weighed  1 18  pounds.  When  saturated  with  wator  it  weighed  1 18  pounds. 
A  quantity  weighing  1  grain  (taken  at  random)  contained  2,050  grains.  The  average 
diameter  of  the  grains  was  .005  inch.  During  the  progress  of  the  survey  it  was  fre- 
quently observ^  that  although  a  very  strong  current  might  flow  directly  alonga  saDd- 
bank  but  little  effect  would  1^  produced  upon  it  unless  the  current  was  aided  by  Wave 
action.  This  was  shown  yqty  plainly  at  the  southern  extremity  of  the  peninsula.  Dia- 
ing  flood  tide  on  a  still  day  the  current  around  this  point  would  attain  a  velocity  of  otv 
-  3  feet  per  second  at  a  point  not  10  feet  from  the  shore,  yet  the  shore-line  itself  wonld  p^^ 
change  appreciably.  If,  however,  it  became  rough,  and  waves  began  to  break  agai 
it  the  shore  would  rapidly  wear  away,  and  this  wonld  continue  even  after  the  veloc 
of  the  current  had  fallen  considerably  below  3  feet  per  second.  Other  things  bei 
equal,  the  greatest  movement  of  sand  invariably  took  place  when  wave  action  was 
greatest. 

GAUGING  THE  GHAXNBL. 

In  order  to  find  a  suitable  section  for  ganging,  a  straight  reach  of  channel  was  seled 
and  trial  lines  of  soundings  run.  By  means  of  floats  a  section  at  right  angles  to  1 
direction  of  the  current  was  found,  and  on  each  bank  of  the  channel  permanent  sign 
were  erected  in  the  plane  of  this  section.  Stations  on  the  sections  were  marked  by  bao 
which  were  numbered  in  regular  order  from  1  to  6,  No.  1  being  nearest  the  peninsi 
shore.  During  flood  tide  an  eddy  was  formed  next  this  shore,  the  diieotion  of  its  oi 
rent  being  parallel  to  the  shore. 

Buoy  No.  1  was  located  in  the  middle  of  the  eddy.  Buoy  No.  2  was  placed  to  ma 
the  outer  boundary  of  the  eddy.  The  location  of  buoys  Nos.  3,  4,  5,  and  6  was  deU 
mined  by  the  inequalities  of  the  bottom.  The  area  to  be  gauged  was  thns  divided  in 
seven  sections,  numbered  Itik^^vvViwt  otder^be^nning  at  the  penins9la  shore.  Curre 
ohaenrationB  were  taken  at  eacSiX^wo^  ^V\L\i «Jcii^\\^TSkfiXj&x«  ^t^ki^^ix^*^  oonrent  mett , 
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lieball  boat  was  anchored  by  three  aDchora,  one  of  100  ponnds  and  two  of  50  ponuHs 
One  line  ]ed  forward  and  one  from  each  side.  The  bow  of  the  boat  was  towardn 
fcvea.  By  means  of  a  clamp-sorew  the  metre  was  fastened  to  a  3-foot  length  of 
alf  inch  gas-pipe,  so  as  to  be  within  1  foot  of  the  bottom  when  at  its  lowest  posi- 
The  lower  end  of  the  gas-pipe  was  loaded  with  10  ponnds  of  lead,  while  to  the 
end  was  fastened  a  graduated  line. 

iree-eighths-inoh  tarred  manillarope,  fastened  to  a  125-ponnd  mnshroom  anchor, 
m  through  the  gas-pipe  and  brougnt  into  the  boat.  To  connteract  the  effect  of 
ives  a  frame  was  constmoted,  to  one  end  of  which  this  rope  was  fastened. 
•Ian  the  frame  was  trapezoidal ;  the  bases  were  3  and  4  feet,  respectively,  and  ( he 
^ere  aboat  9  feet.  A  cross  j^ieoe,  parallel  to  the  bases,  rested  in  the  row- locks  of 
at  when  the  frame  was  in  position.  To  the  forward  part  of  the  frame  was  atta  chcd 
iterpoise,  weighing  abont  75  pounds,  and  to  the  afterpart  was  fastened  the  meter 

The  method  of  construction  and  the  manner  of  using  are  shown  in  Plate  7,  figures 
2, 

1  arrangement  enabled  observations  to  be  taken  when  the  boat  rose  and  fellasmnch 
)et.  At  each  station  occupied  observations  were  begun  at  slack  water  and  con* 
L  to  the  next  succeeding  slaokwater.  The  method  of  taking  observations  was  iis 
's: 

meter  was  lowered  to  the  bottom  and  the  reading  of  the  register  noted.  At  t  ho 
r  3  minutes  the  register  was  read,  the  meter  was  raised  3  feet,  tfnd  the  same 
bion  was  repeated  until  a  distance  of  1  foot  from  the  surface  was  reached,  whou 
eter  was  again  lowered  to  the  bottom. 

ivoid  unnecessary  delay  in  raising  the  meter  the  observer  called  *'  Ready"  about 
onds  before  the  expiration  of  the  3  minutes,  and  the  boatman  made  the  ueces- 
^reparations.  At  the  instant  of  reading  the  observer  called  '^  Time,"  and  the 
was  raised  to  its  new  position.  As  the  meter  was  in  motion  during  the  process 
sing,  an  excess  of  3  feet,  due  to  this  can^e,  was  indicated  by  the  register  at 
reading.    This  excess,  bein^  constant,  was  easily  eliminated  from  the  final  re- 

By  means  of  a  delicate  spnng-balance  the  pressure  of  the  contact  spring  upon 
ropeller  axis  was  kept  constant  and  as  small  as  possibe.  The  method  of  regnlat^ 
lis  pressure  wa»4hat  adopted  by  Major  MacKenzie  on  the  Mississippi  in  1879. 
onstants  of  the  meter  were  determined  before  current  observations  ceased.  The 
>d  employed  in  rating  the  meter  was  as  follows : 

ing  ewrreni  meter, — Tne  meterwas  an  '*  Ellis  meter,"  made  by  Bnff  &,  Berger,  and 
ig  the  makers'  nnmber,  20.  No  still  water  accessible  to  the  steam-launch  could 
tained  near  Saint  Augustine,  so  a  place  was  selected  in  the  ebb  channel  near  the 
auge  on  North  Point,  a  course  was  marked  by  ranges,  and  a  base-line  1,000  feet 
vas  carefully  measured  with  a  steel  tape  parallel  to  tnis  course, 
proceeded  to  this  place  on  July  16,  1897,  the  party  consisting  of  myself,  two 
Bmts,  a  recorder,  and  tv\o  men  to  maneuver  the  current-meter  frame.  A  transit 
»t  up  at  each  end  of  the  base  and  an  anele  of  90^  turned  off  from  the  base-line 
ds  tne  course.  The  meter  was  suspended  from  the  bow  of  a  steam-launch,  on  a 
constructed  in  the  following  manner :  In  the  center  of  the  current-meter  frame, 
>u8ly  described,  was  fastoned  an  arm  of  timber  suitably  braced,  which  projected 
10  feet  in  front  of  the  launch.  At  a  point  abont  6  feet  from  the  bow  of  the 
h  a  vertical  piece  of  gas-pipe  was  hinged  to  this  arm  and  supported  near  the 
by  a  diagonal  brace  permanently  attached  to  the  frame.  To  tne  lower  part  of 
fts-pipe  three  lines  were  fastened,  one  of  which  led  over  a  pulley  at  the  end  of 
rojecting  arm  and  the  others  to  the  starboard  and  port  sides  of  the  bow.  By 
1  of  the  first-mentioned  line  the  meter  conld  be  raised  entirely  out  of  the  water 
the  other  lines  were  slackened.  When  in  use  the  meter,  clamped  to  the  gas- 
was  abont  6  feet  ahead  of  the  launch  and  about  3  feet  below  the  surface  of  the 

« 

>  gas-pipe  was  held  rigidlv  against  a  socket  in  the  diagonal  brace  by  tightening 
>w  lines.  The  methc^  of  attaching  the  meter  while  rating  is  shown  in  Plate  7, 
•  3. 

observer  was  stationed  at  each  transit,  and  one  with  a  time-piece  on  the  launch ; 
eter  register  was  read  by  myself.  When  the  observers,  the  engineer,  and  helms- 
rere  all  in  readiness,  the  launch  approached  one  end  of  the  course,  getting  care- 
9n  the  range.  When  within  about  50  feet  of  the  beginning  of  the  course,  the 
rer  at  the  transit  gave  a  signal  and  the  time-keeper  and  myself  took  up  the  beats 

respective  instrumente.  At  the  instant  the  pipe  on  which  the  meter  was  soa- 
d  passed  the  cross-wire  of  the  telescope  the  transit  observer  dropped  a  dag, 
}  it  was  falling  an  observer  on  board  called  '^  tick,"  sharply  and  distinctly.  The 
ind  register  reading  were  noted.  The  same  method  was  pursued  at  the  other 
'  the  base-line. 

velocity  of  the  launch  varied  from  2.6  to  10.1  feet  per  second.  No  lower  8poe<l 
be  adopted  on  account  of  the  difficulty  in  steering.    The  day  selected  for  (he 

was  nearly  calm  and  the  water  quite  smooth.    As  B\ack\9a\Ai  \Qy&\A0L^\3A>  ^Ivv^ 
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mi  Dates,  the  mns  were  equally  distribnted  in  point  of  time  with  respect  to  it,  m 
to  eqnalize  auy  e£fect  of  currents.    Fourteen  runs  were  made  in  all — 6  before  ttiei 
turned,  2  during  slack,  6  after  turn  of  tide.    To  eliminate  the  effect  of  carxeBtafI 
runs  were  combined  as  follows:  Runs  1  and  8, 2  and  3, 3  and  4,  etc.,  giving  tSieti 
one  of  which  was  rejected  by  Peiroe's  Criterion.    These  resnlts  were  plotted  with 
erence  to  a  system  of  rectangular  co-ordinates,  the  velocity  in  feet  per  seoondt  F,  u^  .  . 
ing  the  abscissa,  and  the  nnmberof  revolutions  per  second  («)  the  ordinate.    Thelbw    | 
showing  tho  relation  between  them  is  practically  a  right  line,  whose  oqnation  is  I 
an-^h,  in  which  a  is  the  tangent  of  the  angle  which  the  line  makes  with  the  axii 
abscissas,  and  h  the  intercept  on  the  axis  of  ordinates.    Bubstitnting  the  obser 
values  or  Fand  N  in  this  equation,  12  observation  equations  were  obtained,  and  earn- 
bin  ing  eacb  one  of  these  with  all  the  others,  66  values  each  for  a  and  h  were  ob> 
tained.    Applying  *'  least  squares  "  to  these  resnlts,  the  value  of  a  was  found  to  be 
3.8254  (with  a  probable  error  of  0.00332),  and  that  of  6,  0.061.    The  size  of  the  prob- 
able error  in  the  value  of  a  was  undoubtedly  due  ro  the  unfavorable  locality  avauibte 
for  the  rating  and  to  the  presence  of  varying  currents  impossible  t-o  avoid,  whicb,ia 
spite  of  efforts  to  eliminate  them,  must  have  entered 'the  final  result. 

Eight  complete  flood  and  8  complete  ebb  tides  were  observed,  giving  about  thrN 
thousand  observations  in  all,  from  which  curves  of  velocities  in  a  vertical  plane  wwe 
plotted  which  are  shown  on  plates  1, 4,  and  5.  The  velocity  shown  for  any  depth  is  tihe 
mean  velocity  for  that  depthduring  the  entire  tide.  In  the  curves  of  time  and  veloei^ 
shown  on  Plate  VI,  the  velocity  is  the  mean  velocity  of  the  entire  vertical  seetioii  il 
any  given  time.  The  velocity  shown  in  figure  1,  Plate  Y,  are  the  mean  velocitiea  At 
different  points  of  the  cross-tection  for  the  entire  tide.  From  these  cnrves  the  mea 
velocity  per  second  for  each  section  was  determined,  and  this  veloci^  multiplied  by 
the  mean  area  of  the  section  gave  the  amount  of  water  passing  during  ono  tide. 

Velocity, — With  but  a  single  meter  available  it  was  impossiblo  to  determine  ao 
rately  the  mean  velocity  of  the  cross-section ;  and  the  following  method  was  ch<x 
as  most  likely  to  give  a  close  approximation.  It  was  assnmed  that  for  any  gi  vcn  raoge 
of  tide  observations  taken  on  different  days  at  tho  various  stations  wonld,  if  tb^tiiM 
of  flow  remained  the  same,  give  the  same  results  as  if  all  the  stations  had  been  ob- 
served simultaneously.  The  mean  range  of  tide  at  the  section*being  4.3  feet,  the  Te- 
locity corresponding  to  this  range  was  the  desired  velocity.  Owing  to  the  eddy  dnrii^ 
flood  tide,  most  reliance  was  placed  on  ebb  determinations,  and  an  attempt  wasmade^ 
by  consulting  the  tidal  almanac,  to  take  these  observations  when  the  range  of  tide 
would  be  about  the  same,  using  the  intermediate  time  in  flood-tide  observations.  1^ 
this  attempt  was  partially  successful  will  be  seen  by  referring  lo  Table  II,  included  it 
this  report. 

When  the  range  at  any  station  differed  from  the  mean  range,  the  observed  volocitj 
was  reduced  to  that  corresponding  to  the  mean  range  by  multiplying  the  meai 
change  in  velocity  due  to  a  change  in  range  of  1  foot  by  the  difference  between  tbe 
observed  range  and  the  mean  range  expressed  in  feet,  and  applying  this  correction, 
with  its  proper  sign,  to  tho  observed  velocity.  The  change  in  velocity  dne  to  a  change 
in  range  of  I  foot  could  be  determined  approximately,  as  two  complete  observatir- 
were  taken  at  several  stations.    This  method  was  but  an  approximation ;  hot  t 
observations  were  not  numerous  enough  to  show  any  law  connecting  range  and  ▼^    m 
locity,  and  this  was  the  only  method  available  under  the  ciroumstanoefi.    The  meas    I 
velocity  of  any  section  during  ebb  tide  was  obtained  from  figure  1,  Plate  V.    T 
curve  of  mean  velocity  there  shown  was  constructed  from  the  cnrves  showing  the  i 
locity  in  a  vertical  plane  at  each  station.    Tho  mean  velocity  of  a  section  dnringflo 
tide  was  determined  by  taking  the  mean  of  the  reduced  velocities  of  the  adjace 
stations. 

Mean  area, — As  the  time  of  slackwater  differed  considerably  from  that  of  high  i 
low  water,  it  became  necessary  to  determine  the  mean  stage  corresponding  to  ebb  i 
flood  tideof  4.3rango.  Tho  mean  stage  forcach  tide  was  obtained  from  the  tidal  reeo 
and  its  height  above  low  water  of  that  day  was  taken  as  tho  numerator  of  a  fract 
of  which  the  denominator  was  the  range  for  tho  same  tide.  A  moan  of  theso  rcsi 
was  taken,  and  this  mean  maltiplied  by  4.3  gave  the  mean  stage  of  tido  correspo 
ing  to  4.3  feet. 

From  an  accurate  drawing  of  the  cross-section,  the  mean  area  of  each  section  \ 
computed.  That  no  change  in  the  cross-section  took  place  while  gauging,  was  ast 
tained  by  soundings.    Tho  area  of  each  section  is  shown  in  Table  H.  „ 

Duration  of  tide, — ^The  duration  of  the  tide  at  each  station  was  determines]  by  tbe  V 
current  meter  recorder,  as  well  as  by  special  observations,  and  is  given  in  Table  11,  | 
which  shows  the  discharge  as  computed  both  from  tho  ebb  and  flood  tides.  The  tidal 
basin  as  computed  from  the  Coast  Survey  maps  is  34.47  miles. 

CURRENT  VELOCITIKS  IN  MAIN  CHANNEL. 

Observations  were  taken  w\t\\  t\\Ck  c^wTx^wi  \vv<st«r  mt  throe  points  in  the  main  cban* 
Del,  namely,  opposite  MaraU  laVaiiiV,  aX.  \,\\ft  ^\v\3ki^\\\'g,«fc<i\Awv,  wA«v^««^^fc^3^^ 
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and  tide-gaage.  The  results  obtained  at  the  gauging  section  are  given  in  Tables  I 
and  Ily  and  the  others  are  in  the  following  table.    (See  Table  III.) 

But  a  sinsle  station  was  occupied  at  each  of  these  places,  and  this  was  located  in 
mid-channel;  consequently  observed  yelocities  are  much  greater  than  the  mean  veloci- 
ties of  the  respective  sections. 

These  observations  have  all  been  plotted  and  are  shown  in  plates  Nos.  4  and  6. 

The  mean  velocity  of  the  section  opposite  the  Bird  Island  tideguage  at  ebb  tide 
may  be  estimated  quite  closely  from  known  data,  in  the  following  manner : 

Observations  showed  thatat  ebb  tide  the  water  passing  between  Buoy  2  and  Anastasia 
Island  takes  the  Bird  Island  Channel.  Assnming  that  15  per  cent,  of  this  escapes  before 
reacbiug  the  Bird  Island  section,  we  can  ascertain  the  veloci|.y  of  the  rest  by  two  methods : 

(1)  Under  the  assumption  that  for  the  entire  tide  the  velocities  at  the  Bird  Island  sec- 
tion and  the  section  between  Buoy  2  and  Anastasia,  duo  allowance  being  made  for  the 
escape  of  15  per  cent,  of  the  water,  are  inversely  as  the  cross-section,  a  mean  velocity  of 
1.86  feet  per  second,  and  a  maximum  mean  velocity  of  2.68  feet  per  second  are  obtained. 

(2)  By  using  the  formula y=rC  VRS,  in  which  R  is  known,  as  is  also  the  actual  differ- 
ence in  height  of  the  water  surface  at  the  two  sections  during  the  period  of  maximum 
mean  velocity,  which  is  0.4  foot.  1o  this  value  a  correction  must  be  applied,  namely, 
loss  of  head  due  to  bends;  which  is  obtained  from  Humphrey's  and  Abbott's  formula. 
This  correction  is  —  0.033  foot.  Giving  to  C  the  value  95.4,  the  proper  value  for  the 
channel  under  consideration  as  given  in  Jackson's  Hydraulics,  we  obtain  the  maximum 
mean  velocity  equal  to  2.48  feet  per  second. 

When  the  velocity  is  at  its  maximnm  the  amount  of  water  flowing  through  all  sec- 
tionsapproximately  parallel  to  ^e  bar  will  be  the  same  as  that  flowing  throng  the  Bird 
Island  section,  and  the  velocities  will  be  invoisely  as  the  areas  of  the  cross-sections. 
These  cross-sections,  three  in  number,  are  included  between  two  line^,  symmetrically 
disposed  with  respect  to  the  channel,  and  making  an  angle  of  65^  with  each  other. 
The  inner  ends  prplonged  intersect  in  the  middle  channel  about  .300  feet  in  the  rear 
of  the  Bird  Islund  section.  The  sections  are  arcs  of  circles,  drawn  fVom  this  point 
as  a  center,  and  are  desig^nated  as  B,  0,  D.  Their  distances  from  each  other  are  shown 
in  Table  IV .    Section  C  is  on  the  crest  of  the  outer  bar. 

This  table  shows  that  during  uniform  flow  between  the  first  and  last  sections  a  fall 
of  about  O.ll  foot  is  necessary  to  overcome  friction.  The  actual  fall  is  obtained  by 
subtracting  from  this  result  the  head  due  to  an  acceleration  of  2.4,feet  per  second, 
which  is  0.U9  Toot,  and  leaves  the  total  fall  0.0229  foot.  The  actual  fall  between  North 
Point  and  Bird  Island  section  has  already  been  given. 

Bemarkt, — ^The  ratios  of  the  maximani  to  the  mean  velocity  at  the  stations  on  the 
gauging  section  are  shown  in  the  following  table : 

Tablb  y,Shb  tide. 


Buoy. 

Mean 

Telocity. 

Maximum 
Telocity. 

Ratios  of  maxi- 
mum to  mean 
Telocity. 

1 

2.14 
2.27 
1.47 
1.57 
1.40 
1.G9 
1.63 
1.63 

2.83 
3.03 
2.56 
2.51 
2.05 
2.04 
2.03 
2.48 

1  32 

1 

1  33 

a 

1  74 

3 

1  (SO 

4 

1  46 

5 .-. 

I  34 

e ^ 

I  33 

e 

I  52 

Kf«n 

1.455 

The  ratio  of  the  mid  depth  to  the  mean  velocity  for  ten  complete  ebb  and  ten  com- 
plete flood  tides,  taken  at  ten  different  stations,  was  as  follows : 

Flood=  -I^  =  .9384. 
FJ  d 

Ebb  --  ^**  =  .9485. 
V^d 

Moan  ==.9434. 


TIDAL  OBSERVATIONS. 


A  box  tide-jtange  was  established  at  North  Point  and  read  during;  the  e\iUx«  %\i£N«^ . 
Ordinary  gauges,  reading  to  tenths  of  feet,  were  establia^M  at  tVi^  to\VQX«\u^V^\\iVi^\ 
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At  Bir.d  Island,  in  the  position  shown  on  the  map ;  I^  miles  np  North  RiTer,  on  C 
ner's  Wharf;  on  the  causeway  bridge  across  the  Sebastian  River  (direotiy  in  wl. 
the  town) ;  at  the  'Mivide"  in  the  Matanzas  River,  12  miles  below  Saint  Aogiutti 
and  at  Matanzas  Inlet,  on  Allen's  Wharf.  These  ganges  wore  all  read  every  fiftt 
miuutcsr  for  VZ  hours  per  day.  The  time-pieces  for  all  tidal  observers  were  eompai 
with  the  same  standai-d,  and  the  uniform) tv  in  rate  of  this  standard  was  determii 
by  soxtai)t  observations  for  **  time  by  single  altitudes.'' 

Double  lines  of  level  were  run  connecting  the  tide-gau^^  at  North  Point,  Bird  Isl- 
and, Qardoer's,  Corbett's  Wharf,  and  Sebastian  River  with  the  Coast  Survey  bench- 
mark on  the  sea-wall  near  the  basin ;  and  bench-marks  were  established  at  Gardner'i, 
North  Point,  and  Sebastian  River.  Care  was  taken  in  all  leveling  to  make  the  fore- 
sights and  backsights  equal,  and  all  lines  were  run  early  in  the  morning,  ezperieoM 
having  shown  that  the  refraetion  produced  by  the  intense  heat  later  in  the  day  ren- 
dered results  obtained  then  of  little  value. 

Flood  tides  at  Saint  Augustine  come  in  from  the  northeast  while  ebb  tides  are  die* 
charged  to  the  southeast. 

Simultaneous  tidal  carves  for  North  Point,  Corbett's  Wharf,  Sebastian  River  and 
Matanzas  Divide  have  been  plotted,  and  are  shown  in  P^te  I.  The  common  datnii 
plane  to  which  they  are  referred  is  the  mean  low  water  of  each  for  the  period  uiHler 
consideration.    Other  tidal  curves  at  North  Point  are  shown  in  figures  4-7,  Plate! 

WINDS. 

Through  the  courtesy  of  the  surgeon  in  charge  of  the  post  hospital,  Mi^.  PassoK 
Middleton,  access  was  obtaine^jl  to  records  giving  the  result  of  daily  observatiooa 
the  velocii V  and  di rection  of  the  wind  for  eleven  years.   Observations  were  taken  three 
times  per  day,  and  as  no  anemometer  was  available  all  velocitie:!  were  estimated. 

The  following  table  shows  the  prevailing  direction  of  winds  during  the  variooi 
months  of  the  year.    (See  Table  YII.) 

Curves  showing  the  relative  direction  and  force  of  the  wind,  for  all  points  of  the 
compass,  are  shown  in  figures  1  and  2,  Plate  3. 

An  inspection  of  these  curves  shows  that  the  prevailing  direction  of  the  wind  Is  from 
the  southeast,  while  by  far  the  strongest  wind!s  are  from  the  northeast.     The  wa« 
resulting  from  the  latter  cause  the  principal  movement  of  sand  along  the  coast.  T 
was  shown  in  a  very  marked  manner  on  Sunday,  June  12, 1837.   A  heavy  gale  spn 
up  on  Saturday  nignt,  which  blew  all  day  Sunday  with  an  estimated  average  veloc 
of  about  35  miles  per  hour,  causing  a  tremendoni  surf  on  the  north  beach,  and  a  stroDg 
current  parallel  to  the  beach,  especially  during  flood  tide.    Under  the  action  of  the 
surf  the  beach  was  washed  away  for  an  average  width  of  about  100  feet  and  depth  ef 
3  feet.  This  effect  extended  without  diminution  for  a  distance  of  1  j^  miles  up  the  bead 
(as  far  as  observations  could  be  taken).    All  this  sand)^,000  cubic  yards  (and  prob- 
ablv  much  more),  was  broue^ht  by  the  littoral  current  produced  by  this  wind  directlr 
under  the  influence  of  the  ebb  and  flood  tides  of  the  harbor.    With  the  exception  of 
the  change  produced  by  this  storm,  there  was  but  little  alteration  in  the  shore-liof 
during  the  proj^ress  of  the  survey.    During  the  storm  described  above  waves  were 
observed  breakmg  in  water  as  deep  as  25  feet.    The  estimated  height,  from  hollow  to 
crest,  of  the  greatest  w^ves  is  12  feet ;  their  direction  of  travel  is  southwest. 

PAST  CONDITION  AND  CUANOBS. 

A  fao-eimile  of  a  map  of  Saint  Augustine  Harbor,  showing  the  assault  by  Francii 
Drake  in  May,  1586,  was  the  oldest  obtainable  map.  The  shore-lines  are  of  little  val 
but  the  map  is  unefnl  as  showiug  that  at  that  time  the  channel  ran  close  along  Ao 
tasia  Island.  No  depths  are  given.  The  next  map  is  a  fac-simile  of  one  made 
*'  Herman  Moll,''  of  London,  the  exact  date  of  which  I  am  unable  to  ascertain ;  I 
it  was  probably  made  some  time  in  the  seventeenth  century.  This  map  gives  I 
shore-Hues  very  roughly,  but  shows  the  channel  nearly  in  its  present  position,  a 
gives  12  feet  as  the  depth  across  the  bar.  A  comparison  with  present  depth  at  oti 
places  makes  it  probable  that  this  depth  is  referred  to  high  water. 

A  fac-simile  of  a  map  by  '^Thos.  Silver,''  showing  (jk>vemor  Oglethorpe's  bioge 
the  town  in  1740,  shows  the  channel  nearly  in  the  same  position  as  in  1^2,  and  gii 
9  feet  as  the  depth  on  the  bar. 

All  the  preceding  maps  show  the  northern  shore  of  Anast-asia  Island  as  running 
nearly  east  and  weit  and  extending  much  farther  eastward  than  the  peninsula.  Some 
allowance  must  be  made  for  inaccuracy,  as  they  differ  considerably  in  other  respects. 

Since  1740  maps  of  Saint  Augustine  Harbor  have  been  made  in  the  following  yean: 
1791  by  the  Spanittb  engineers ;  1826  by  Lieutenants  Searles,  Fourth  Artillery,  sod 
Hnger  and  Brisbane,  Third  Artillery,  under  the  direction  of  Lientenaut-Colonel  Per- 
rauTt,  of  the  TopograpYiicaV  Eiii^Viiei^x^'',  \ft)a\i^  Ikl^^^t.  Jefferson  Vail,  First  Infantry, 
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onder  direction  of  Lieatenant-ColonelPerrault ;  1862  and  1882,  by  United  States  Coast 
Sorvey. 

These  six  maps  show  depths  on  the  bar  varying  but  little  from  7  feet. 

A  comparative  chart  showing  the  changes  in  the  shore-lines  and  sailing-lines  has 
been  prepared  from  surveys  made  in  1791, 18*26, 1862, 1882,  and  1887,  and  is  forwarded 
with-thisrepyrt.  This  chart  shows  continual  wearing  away  both  of  the  north  and 
south  beaches.  The  wear  of  the  north  beach  is  doubtless  duo  tosturuis,  while  that  of 
the  south  beach,  north  of  Bird  Island,  is  largely  due  to  the  ebb  tide  flowing  against  it. 

MATANZA8  INUBT. 

In  accordance  with  instructions  received  from  you  during  the  progress  of  the  survey 
at  Saint  Augustine,  the  entire  party  proceeded  to  Matanzas  Inlet  on  the  25th  of  July, 
1887,  arriving  there  about  11  o'clock  a.  m.  On  the  same  day  a  tide-^ange  was  estab- 
lished at  Allen's  Wharf;  a  base  line  of  1,000  feet  was  measured  with  a  steel  tape; 
2.1  miles  of  shore-lines  were  located  by  stadia  measurement ;  a  section  across  the  inlet 
was  souaded  and  permanently  marked,  and  current-meter  observations  taken  during 
obb  tide.  On  the  tbllowingday  current  obseryatioos  were  continued.  These  observa- 
tions have  been  plotted  in  the  same  manner  as  those  previously  described,  and  are 
shown  in  Plates  Nos.  4  and  6. 

The  mean  ebb  area  of  the  section  sounded  is  7,070  square  feet. 

The  moan  ebb  velocity  at  a  station  in  mid-channel  was  2.21  foot-seconds,  and  the 
duration  of  the  ebb  tide  was  5  hours  and  55  minutes.  If  we  ossume  the  mean  velocity 
of  the  entire  section  as  1.8  foot-seconds,  which  is  probably  not  far  wrong,  we  obtain 
as  ebb  discharge  of  271,063,800  cubic  feet.  If  a  mean  range  of  2. 1  feet  over  the  entire 
tidal  basin  is  assumed,  this  discharge  gives  its  area  as  4.63  square  miles. 

On  July  26  the  party  returned  to  Saint  Augustine,  and  on  the  following  day  the 
property  and  records  were  shipped  to  Jacksonville,  and  the  party  was  disbanded. 

QBNBRAL  OBSERVATIONS. 

The  survey  was  made  under  some  disadvantages.  The  chief  of  these  was  the  in- 
tense heat,  which  lasted  almost  the  entire  time  so nn dings  were  being  taken,  and  ren- 
dered it  physically  impossible  for  transit  observers  and  oarsmen  to  work  in  the  sun 
longer  than  six  hours  per  day.  During  this  portion  of  the  work  all  parties  were  ex- 
posed to  the  direct  rays  of  the  sun,  and  the  days  were  rare  when  our  thermometer  in- 
dicated less  than  115^  Fahrenheit  in  the  sun.  Heavy  seas  on  the  bar  during  the  latter 
part  of  June  also  serionsly  interfered  with  soundings. 

It  affords  me  great  pleasure  to  invite  your  attention  to  the  very  efficient  services  of 
Assistants  F.  W.  Bruce  and  J.  H.  Bacon,  who  at  all  times  displayed  great  zeal  and 
energy  in  the  performance  of  their  duties.  Much  credit  is  due  Capt.  Edward  Allen, 
in  charge  of  the  whale-boat,  for  the  able  manner  in  which  the  boat  was  at  all  times 
handled,  and  especially  so  when  sounding  in  the  breakers. 

With  this  report  are-submitted  the  following  maps  and  plates : 

MAPS  AND  PLATXS. 


Map  or 
p]»te. 


MapA 
Map  B 
MapC 
MapD 
Plate  1 
Plato  2 
Flato3 

Plate  4 
Plate  5 


Plate  6 
Plate  7 
PUte8 


Desoription. 


Map  of  Saint  An  j^nstine  Harbor,  Florida,  scale  ^^, 

Map  of  Saint  Aagastine  Harbor,  Florida,  scale  nlvv* 

Comparative  sHetoh  of  shore-linee,  scale  ^n- 

Map  of  Matanzas  Inlet,  scale,  g^. 

Ti&l  oarvHS. 

Cros8-8e<3tion  of  channel  at  entrance  to  harbor. 

(3  Figs.)  Relative  direction  and  velocity  of  wind  for  eleven  years.  Figs.  1  and  2,  and  right 
line  given  by  equation  for  rating  carrent  meter,  Fig.  3. 

Mean  velocities  for  ebb  and  flood  tides. 

(7  Figs.)  Fig.  1,  comparative  velocities  in  cross-section,  showing  velocity  at  1  foot  from  bot- 
tom. 1  foot  from  surface,  and  mean  velocity;  Figs.  2  and  3,  velocities  during  the  entire 
flood  tides  at  Buoys  4  and  6;  Fig.  4,  velocity  and  tide,  ebb  and  flood,  at  Buoy  6 ;  Figs.  5,  6, 
and  7,  tidal  curves. 

Mean  velocities  during  entire  tides. 

(3  Figs.)  Method  of  using  and  rating  current  meter. 

Diagram  of  borings. 


Very  respectfully,  your  obedient  servant. 


Capt.  W.  M.  Black, 

Corps  of  EngineerSf  U,  S,  A* 


D.  D.  Gaillard, 
Second  Lieutenant  of  Engineers. 
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Tablb  L'-Ehb  Hde. 


6 
6 
5 
4 
3 
2 
1 


Knmber  of  baoy. 


Moan 


Bish 

Low  tklo. 

Fett 

FmL 

3.9 

—0.4 

8.7 

-0.9 

3.8 

—0.5 

3.7 

—0.6 

3.5 

—0.4 

4.3 

-ai 

3.4 

-0.9 

1 1 

1 

Ifean  siaf^  referred 
to  low  tide  of  the 
SMneday. 


Mean  stafc*  abore  lov 
tide  IB  terraa  of 
raaj;^ 


I 


Moan  raDge  tide  North  Point,  4.33  feet.    Hence  mean  ebb  stage  =  (4.33)  X  (.3^)  =     | 
1.41  feet  (above  mean  low  water). 


Flood  tide. 


Number  of  buoy. 


6 
5 
4 

4 
3 


Mean 


Low  tide. 


FeeL 
0.0 
— 4>.l 

ao 

—0.6 
—0.7 


Hi 


tide 


b 
e. 


Feet 

3.6 
5.0 
4.7 
8.8 
3.2 


Mean  stage  referred 
to  low  tide  of  same 
day. 


2.1 
3.8 
3.3 

2.8 
2.8 


MOMl  8 

tide 
range. 


Il 


aboTe 
terms  tf 


lA     a 


CM 


Mean  flood  stage  =  (4.33)  X  (.657) 
between  mean  ebb  and  flood  stages : 


:2.84  feet  (above  mean  low  water).    DifferoE 
1.43  feet. 


Table  II. 


Bbb  disokarge. 

Flood  disobarge. 

Section. 

Area. 

II 

> 

Time. 

Disobarge. 

Area. 

> 

Time. 

Disobarg< 

I 

Sq.ft. 

1646.5 

7384.2 
5759. 7 
436a  1 
5229.7 
890U.7 
7850.2 

1.42 

1.82 
1.67 
1.52 
1.4G 
1.53 
1.02 

Set. 

23.400 

23,280 
23, 130 
22,350 
21.090 
20,490 
20,400 

(Mne  ft€L 

54,709.902.0 

312,865,600.3 
209.157.651.0 
148,392,825.0 
161, 030. 586. 0 
282,137,055.0 
163, 846, 880. 0 

Sq.ft. 

1875.9] 

7790.9 
6142. 3 
4776.0 
5574.8 
9374.8 
7514.3 

0.15 

—a  22 

all 

-0.17 
0.90 
1.93 
2.17 
2.51 
1.74 

Set. 
2880' 
17760 
2880 

inoD 

17940 
19830 
22620 
23100 
22b00 

Cubic  M 
810.13 
—7, 329, 563  • 

n 

2,756,]60.« 
— 33.5;*l.Mit 

Ill 

166, 786, 904.1 
182.786.99LI 
273,«i0,9!6l 
5t4. 971. 912.1 

IV 

V 

VI 

VII 

298kl07.ri0.« 

Total  discbarge. 

1,331,640,499.3 

1.378,007.9491 9 

.•«•••>- 

Mean  discbarge. 

l,S&4,823.ril9 

Area  of  tidal  basin  for  this  discharge,  assnuuDg  a  mean  rise  and  £all  over  entire  aro^ 
of  2.1  feet,  23.1416  square  miles. 
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Table  III. 


Looation. 


Flood  tide, 

h  Idand 

laland 

Sbbtide, 

hUlMmd 

Island 


Range. 


8.7 
3.2 


&0 
4.8 


Mean 

Telocity 

entire 

Ude. 


.81 
.77 


1.83 
8.37 


Mean 

maxlmnm 

velocity. 


1.26 
1.58 


2.63 
4.58 


Duration 
tide. 

No.   of 
stations. 

h.    fit. 

5  36 

6  24 

1 
1 

6     26 
6      10 

1 
1 

No.  of 
tides  ob- 
served. 


1 
1 


1 
1 


Table  IV. 


Section. 

R. 

a 

c. 

Maximom 
mean  ve- 
locity.* 

S. 

Distance 
between 
sections. 

Fall. 

Island  ..T T ,--,,,,,, _,. 

17.1 

a7 

11.3 

2a5 

90 

00 

92 

104 

2.58 
1.27 
0.66 
0.18 

Feet. 

Feet. 

.000024 
.000005 
.0000001 

4,320 
1,750 
2,220 

104 

.0037 

.0002 

Total ^ 

8.290 

.1129 

*  Foot  seconds. 

>TB. — ^The  maximum  mean  velocity  at  Bird  Island  used  above  is  the  mean  of  the 
results  previously  obtained. 


Table  VI. 


locality. 


s  Island  . . 
h  Point  .. 
ner's  Wharf 
ett'sWharf 
Btian  River 
inzas  Divide 
nzas  Inlet. 


■9 


h.  nt. 


a  21 


6 

60 


:^ 


Feet. 


4.33 


4.15 
4.33 


Difference 

in  time 
from  North 
Point  of- 


s 

i 

Ml 

S 


if. 
+14 
0 


—22 
—59 
—58 
—25 


2 


if. 

+44 
0 
—18 
—22 
—50 
—59 
—31 


o 


Feet. 

5.1 

6.04 

4.72 

6.18 

5.4 

5.9 

4.7 


4 
30 

2 
28 
12 

7 

2 


Difference 

in  level 

from  North 

Point 


1 


Feet. 
+.39 


-.25 

-.20 
-.81 


Feet. 
—.33 


+.18 
—.41 
+.70 


Dnration 
of  slack- 
water. 


o 
Hi 


If. 

5 

&6 


if. 

4 
8.2 


10 


X|  o 

.a  3 
teg 

«i  4) 

«  a 


•a  o 


+108 
+  106 


+   27 


s 

i 

o 

a 
« 

a 

H 


o 


+113 
+  110 


—   11 


Mean 
dnration. 


K.  tn. 
6  17 
6  11 


6  13 


A.m. 
6  03 
6  01 


5  55 


*  From  Coast  Sorvey. 


t  High  tide  before  ebb. 
$  Explanation :  +  Before;— after. 


X  Low  tide  before  flood. 


>TES.~Mid-flood  and  mid-ebb  slopes  are  means  of  slopes  half  an  hour  before  aud 
same  time  after  the  period  of  maximum  velocity.  At  the  ganging  section  tide  falls 
foot  before  ebb  begins,  and  rises  0. 34  foot  before  flood  begins. 
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CLSAJUBD. 

All  of  the  aboYe  yeeselB  cleared  during  the  fiscal  year.    Yalae  of  exports,  $11^ 

Imports  consisted  chiefly  of  lime,  cement,  brick,  coal,  grain,  hardware,  and  p 
ceries ;  exports  of  Inmber,  chiefly  cedar. 

The  total  quantity  of  freight  brought  by  railroads  for  the  fiscal  year  ending  Janel 
1887,  was  about  25,784  tons,  valued  at  $7^,877. 

If  it  was  possible  for  steamers  of  about  12  feet  draught  to  enter  this  port  at  \m 
half  of  this  freight  would  come  by  water,  for  at  least  that  quantity,  both  as  to  t« 
nage  and  value,  was  received  on  through  bills  of  lading  from  New  York. 


COMMKROIAL  STATISTICS  OF  SAINT  AUGUSTINE,  FLORIDA. 
[Faraithed  by  the  Board  of  Tiade  of  Sftint  Aiigii8tiiie.l 

Imports  by  water  in  fiscal  year  ending  June,  30, 1886,  total  tons,  16,084 ;  coniistl 
of  coal,  brick,  cement,  lime,  nay,  hardware,  and  groceries.. 

Exports  by  water  in  fiscal  year  ending  June  30, 1888,  total  ions,  200;  consistii^ 
lumber. 

Value  of  imports,  $188,110;  value  of  exports,  $1,200. 

About  one- quarter  in  tons  and  one-eighth  in  value  of  the  trade  of  the  localit| 
dependent  on  water  carriage. 

About  three-quarters  oi  all  importations  would  be  brought  by  water  if  the  ii 
provements  now  contemplated  were  carried  out  in  accordance  with  the  existing  pv 
ect. 

The  total  trade  of  the  locality  has  increased  about  $500,000  during  the  fiscal  p 
ending  June  30,  1888.     . 

The  total  value  of  all  imports  during  the  fiscal  year  was  $1,534,00. 

Remarke. — The  population  of  Saint  Augustine  has  increased  1,200,  and  the  Till 
tion  of  property  has  increased  $500,000  during  the  past  fiscal  year. 
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ly  a  large  number  of  cattle  were  shipped  aonually  to  Cuba  from 
*  this  port,  but  the  trade  has  almost  entirely  died  out.    I  have  been  un- 
able to  obtain  the  amount  of  export  for  the  past  season.    A  survey  of 
the  Galoosahatchee  Biver  has  been  authorized  lipon  which  to  base  plans 
for  its  improvement,  for  which  an  appropriation  has  been  made.    To 
make  this  complete  it  must  include  the  Punta  Eassa  Bar.    The  impor- 
,  tance  of  the  Galoosahatchee  Biver  has  already  been  recognized  by  Con- 
;  gress.    This  importance  will  increase  as  the  route  via  the  canal  and 
Lake  Okeechobee  to  Kissimmee  is  opened.    I  therefore  regard  Punta 
,  Bassa  Harbor  as  worthy  of  improvement. 

A  survey  on  which  to  base  plans  for  its  improvement  would  cost 
$700. 
Bespectfully  submitted. 

Wm.  M.  Black, 
First  Lieut,  of  Engineers. 

The  Ohiep  of  Engineers,  U.  S.  A. 


suryer  of  punta  rassa  harbor,  florida. 

United  States  Engineer  Office, 

Jacksonville^  Fla.^  December  12^  1887. 

In  section  6  of  the  river  and  harbor  act  approved  August  5,  1886,  it 
was  directed  that  the  Secretary  of  War,  at  his  discretion,  should  cause 
an  examination  or  survey,  or  both,  to  be  made  of  this  harbor,  and  the 
^.cost  of  its  improvement  to  be  estimated. 

'  On  January  5, 1887,  the  engineer  officer  in  charge  of  this  district  re- 
I  ported  the  harbor  as  worthy  of  improvement.  In  Department  letter  of 
iMarch  16, 1887,  he  was  directed  to  make  a  survey  of  the  harbor  and  to 
i  submit  a  project  for  its  improvement. 

b,'  The  field  work  of  the  survey  was  commenced  May  12, 1887,  by  a  party 
Lin  charge  of  Mr.  J.  W.  Sackett,  assistant  engineer.  Mr.  Sackett's  re- 
f  port,  dated  November  10, 1887,  is  appended. 

[  Punta  Bassa  Harbor  is  situated  near  the  entrance  of  San  Carlos  Bay, 
^  on  the  southwest  coast  of  Florida.  Kearly  3  miles  north  of  the  harbor, 
band  of  the  settlement  known  as  Punta  Eassa,  is  the  mouth  of  the  Ca- 
lloosahatchee  Biver.  The  channel  of  this  river  at  its  mouth  is  turned 
pabmptly  to  the  south  by  a  long  sand  and  oyster  bar  which  projects 
rfrom  the  northern  bank  of  the  river.  This  river  channel  thus  diverted 
^fonns  the  harbor,  and  it  is  only  after  passing  Punta  Bassa  that  it  opens 
into  the  deep  water  of  San  Oarlos  Bay.  The  harbor  of  Punta  Bassa  is 
thas  really  the  mouth  of  the  Galoosahatchee  Biver,  and  the  bar  at  the 
eDtrance  to  the  harbor  is  really  the  bar  at  the  mouth  of  the  Oaloosa- 
liatchee  Biver. 

The  bar  is  of  silicious  sand,  and  is  apparently  of  drift  and  wave  forma- 
tion. The  least  available  channel  depth  on  it  is  7.5  feet.  The  depth 
In  the  harbor  varies  firom  11  to  20  feet.  The  shortest  distance  across 
the  bar  between  11-foot  contours  is  1,800  feet.  The  distance  between 
11-foQt  contours  along  the  line  of  the  channel  is  3,000  feet. 

The  map  studied  in  oonnection  with  the  Coast  Sarvey  chart  shows  that  the  general 
direction  of  the  channel  in  front  of  Punta  Rassa  is  due  south,  with  a  mid-channel  depth 
of  20  feet.  It  continues  thus  for  half  a  mile  below ;  it  then  turns  to  the  southeast  and, 
fthoaliog  as  it  advances,  it,  in  conjunction  with  the  Matlacha  Channel,  whlcVi  ^\si- 
boaohes  here,  begins  to  spread  over  a  fan-shajped  area  of  neatly  unUotm  ^•^^XAi.    K. 


A  depth  of  11  feet  would  satiafy  the  demands  of  the  prospectiye  oommeroe,  mk 
aboat  all  that  can  be  carried  over  the  lower  shoal  in  the  vicinity  of  baoy  No.  L 
port  of  Assistant  Engineer  J.  W.  8ackett.) 

Considerable  width  would  be  required  for  the  chaDuel,  as  it  wad 
used  by  sailing  vessels  mainly.  A  channel  II  feet  deep  and  206 
wide,  with  side  slopes  of  1  on  5,  is  recommended.  The  position  pn^ 
is  shown  on  the  inclosed  charts. '  Its  estimated  cost  is  as  follows,  Ti 

Dredging  70,684.75  cubic  yards  at  50  cents |35,S 

Engineering  and  contingencies,  15  per  cent 6,) 

Total 4a»ft 

There  is  a  good  chance  for  permanence  in  the  work  if  a  channel  of 
width  could  be  dredged  completely  through  the  shoal  under  one  ap 
priation.  A  cut  too  narrow,  or  one  not  extending  completely  tJm 
the  shoal  at  full  depth,  would  probably  fill  up  wholly,  or  in  part,  wi 
a  year  after  it  was  made.  A  permanent  channel  could  be  iusora 
protecting  the  dredged  cut  by  training- walls.  The  importance  d 
harbor  is  not  yet  sufficient  to  warrant  the  outlay  these  would  reqi 
and  their  construction  is  not  now  recommended. 

COMMEBOIAL  INTERESTS. 

Punta  Rassa  Harbor  is  of  no  commercial  importance  excepting  al 
entrance  of  the  Caloosahatchee  Biver.  The  deei^euiug  of  the  bar  al 
entrance  to  the  harbor  has  long  been  desired  by  the  iuhabitouts  of 
Caloosahatchee  Biver  Valley,  who  have  petitioned  that  the  monej 
propriated  from  time  to  time  for  the  improvement  of  the  CaloosalmM 
Biver  be  expended  there.  The  commerce  of  the  valley  is  iuconsidenl 
It  is,  however,  wholly  dependent  on  water  carriage,  and  an  iuipiti 
ment  of  the  entrance  so  as  to  admit  the  steamers  of  the  Gulf  lines  woi 
greatly  assist  in  the  development  of  the  resources  of  the  valley.  1 
]irincipal  town  on  the  river  is  Fort  Meyers,  about  12  miles  from  Pm 
Bassa.  The  territory  tributary  to  the  Caloosahatchee  Biver  has  b< 
greatly  increased  by  the  opening  of  a  water  route  to  Kissimmee  io  0 
tral  Florida,  through  the  drainage  canals  from  Lake  Okeechobee  fl 
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h  amd  two  skiflEs,  proceeded  to  make  the  sarvey  of  Panta  Rassa  Harbor  on  May 
8T. 

»  Uniled  Slates  Coast  Survey  stations  at  Punta  Rassa^  Point  Ybel,  and  Bow- 
Point  were  ocenpied  and  connected  by  triangulatiou  with  two  stations  that  it 
oand  necessary  to  establish  on  the  shore  between  Punta  Rassa  and  fiowditch 
•y  and  the  bnoys  and  other  channel  marks  were  located. 

the  instroctions  yon  gave  were  to  extend  the  snrvey  only  so  far  aa  was  necessary 
pplement  the  charts  of  the  United  States  Coast  and  Geodetic  Survey,  the  sonnd- 
irere  restricted  principally  to  the  channel  and  the  basin  of  San  Carlos  Bay,  which 
I  the  principal  part  of  Pnnta  Rassa  Harbor.  The  sounding  over  the  shoal  por- 
of  the  harbor  and  the  topography  between  the  triangnlation  stations  were  left 
supplied  from  the  above  charts.  The  topography  in  the  immediate  vicinity  of 
Ations  was  carefully  located  to  facilitate  the  location  of  the  stations  in  reference 
3  typography  as  given  on  the  Coast  Snrvey  charts.  That  portion  of  the  channel 
3  vicinity  of  bnoys  No.  4,  No.  6,  and  No.  8  was  more  thoroughly  sonnded  than 
here,  it  being  the  shoalest  part  of  the  channel  and  the  point  at  which  works  of 
>vement  are  particularly  reqnired. 

9  triangnlation  was  completed,  over  three  thousand  sounding  were  taken,  a  me- 
1  was  established  at  Pnnta  Rassa  to  determine  the  declination  of  the  magnetic 
e^  and  the  topography  located  as  above  noted,  completing  the  field-work  of  the 
ly  by  May  17. 

»  field-work  has  been  plotted,  and  the  map*  is  herewith  submitted.  The  map, 
ed  in  connection  with  the  Coast  Snrvey  charts,  shows  that  the  general  direction 
»  channel  in  front  of  Pnnta  Rassa  is  due  south,  with  a  mid-channel  depth  of  20 

»>ntinue8  thus  for  half  a  mile  below.  It  then  turns  to  the  southeast,  and,  shoal- 
s  it  advances,  it,  in  conjunction  with  the  Matlacha  Channel,  which  embouches 
begins  to  spread  over  a  fan-shaped  area  of  nearly  uniform  depth.  A  ridge  ex- 
(  almost  entirely  across  the  upper  part  of  this  area  from  near  buoy  No.  6  in  a 
tion  a  little  north  of  west,  with  a  depth  over  it  of  betwifcn  7  and  8  feet,  except 
buoy  No.  6,  where  the  depth  for  a  narrow  space  slightly  exceeds  8  feet.  The- 
leastem  boundary  of  this  area  is  sharply  denned  by  a  shoal  with  only  about  1 
>f  water  over  the  greater  part  of  it.  A  development  of  the  contours  for  each 
ifaows  that  the  channel  has  a  decided  tendency  to  keep  close  along  this  shoal, 
e  shoal  forms  a  natural  training- wall,  and  should  a  channel  be  dredged  alongside 
is  believed  that  the  shoal  would  remain  as  it  is,  preventing  cross-currents  and, 
a^reat  degree,  insuring  permanency  in  the  dredged  channel.  In  this  it  would  be 
bed  somewhat  by  the  ridge  above  referred  to  on  the  ebb  tide.  It  is  not  likely 
the  bottom  here  in  water  of  8  feet  in  depth  is  affected  by  the  wave  action,  as  the 
•spit  extending  toward  the  southeast  from  Point  Ybel  protects  the  bay  from  the 
V  sea  of  the  Gulf. 

icrpth  of  11  feet  would  satisfy  the  .demands  of  the  prospective  commerce,  and  is 
lat  can  be  carried  over  the  lower  shoal  in  the  vicinity  of  buoy  No.  2. 
e  bottom  is  generally  rat'her  soft,  and  is  composed  of  silicions  sand  and  broken 


Estimate  of  cost  of  dredged  channel. 


Bottom  width. 


>t 

a 

^ 

>t 

>t 

It 


Depth. 


FeeL 
ILO 
11.8 
12.0 
11.0 
11.6 
12.0 


Cabio 
yards. 


38, 051. 65 
67,818.55 
70,684.76 
30,i02.72 
30,680.80 
37,664.45 


Cost 


$22,897.20 
33,245.67 
40.643.73 
11,731-56 
17,583.96 
21,65L30 


the  calculation  to  obtain  the  quantities  the  measurements  in  place  are  increased 
r  cent,  to  allow  for  the  increase  of  bulk  when  loaded  in  scows.  A  side  slope  of 
>  is  allowed.  The  cost  is  taken  at  50  cents  per  cnbic  yard,  increased  15  per  cent, 
igineering,  etc. 

vonld  be  difficult  for  sailing  vessels  to  navigate  a  channel  of  less  width  than  200 
md  80  in  dredging  it  is  necessary  to  allow  1  foot  for  back  filling,  to  secure  a 


*Omitted. 
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depth  of  11  feet,  the  calculation  for  a  width  of  200  feet  and  a  depth  of  12  foei  woi 
be  the  one  required. 

The  cut  would  require  t-o  be  3,400  feot  long  to  Connect  the  11-foot  contoars  witi 
width  of  200  feet. 

Very  respectfully,  your  obedient  aervant, 

J.  W.   SACKKTr, 

Assiitant  Engineer^  in  charge  of  Sumj 

>Capt.  W.  M.  Black, 

Corp^  of  Enginoers. 


COMMEBCIAL  STATISTICS. 
[Farnished  by  Mr.  Peter  Kelson,  Fori  Myers,  ¥1a.  I 

The  incoming  freight  during  the  fiscal  year  ending  June  30,  1887,  consisted  of  In 
ber,  machinery,  and  general  merchandise;  estimated  value,  f70,000.  The  oatflii 
for  the  same  period  consisted  of  cattle,  hogs,  honey,  sirup,  and  general  farm  prodo 

The  whole  of  the  trade  is  dependent  on  the  water  carriage.  It  would  be  incre^ 
at  least  25  per  cent,  were  the  improvement  completed  according  to  the  existing  pi 
ect.  During  the  past  fiscal  year  there  has  been  an  increase  of  10  per  cent  \sl\ 
river  business. 

Gardening  and  truck  fai^ning  have  decreased,  owing  to  the  irregularities  of  1 
shipping  facilities.  The  production  of  oranges,  etc.,  is  rapidly  increasing.  A  In 
percentage  of  the  imports  is  of  lumber. 


APPENDIX  P. 
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IPROVEMENT   OP   CERTAIN    RIVERS    IN   THE    STATES   OF   FLORIDA, 

GEORGIA,  AND  ALABAMA. 


REPORT  OF  CAPTAIN  R.  X.  HOXIE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1    Apalaohicola  River,  Florida. 
Apaiaohicola  Bay,  Florida. 
La  Grange  Bayoa,  Florida. 
Pensacola  Harbor,  Florida. 
Choctawhatchee  River,   Florida  and 
Alabama. 
6.  Escambia  and  Conecnh  Rivers,  Florida 
and  Alabama. 
Oconee  River,  Georgia. 
0.  Ocmnlgee  River,  G^rgia. 
9.  Oostenania  and  Coosawattee  Rivers, 
Georgia. 


10.  Flint  River,  Georgia. 

11.  Coosa  River,  Geor^a  and  Alabama. 

12.  Chattahoochee   River,  Georgia   and 

Alabama. 

13.  Tallapoosa  River,  Alabama. 

14.  Cahawba  River,  Alabama. 

15.  Alabama  River,  Alabama. 

16.  Removing  snnken  vessels  and  craft 

obstructing  or  endangering  naviga- 
tion. 

17.  Resnrvey  of  oater  and  inner  bars  at 

Pensacola,  Florida. 


United  States  Engineer  Office, 

Montgomery,  Ala.,  July  9, 1888. 

Sm :  I  have  the  honor  to  transmit  herewith  annnal  reports  for  the 
fiscal  year  ending  Jnne  30, 1888,  upon  the  works  of  river  and  harbor 
improvements  in  this  district. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

B.  L.  HoxTB, 
Captain  of  Engineers. 
The  Chief  oip  Engineers,  TJ.  S.  A. 


P  I. 

improvement  of  the  APALACHICOLA  river,  FLORIDA. 

The  approved  project  for  the  improvement  of  this  river  contemplated 
securing  a  channel  100  feet  wide  and  6  feet  <leep  at  low  water  by  the  re- 
moval of  snags  and  overhanging  trees,  as  well  as  widening  and  straight- 
ening Moccasin  Slon£rh.  the  estimated  cost  being  %80J3S%, 
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Tbe  improvement  is  completed  as  projected,  the  river  being  in  g^ 
navigable  condition  and  only  requiring  the  removal  of  the  annnal 
cumulation  of  snags  and  overhanging  trees,  and  such  work  as  can 
done  with  the  amount  of  $2,000,  which  has  been  estimated  as  neces» 
annually  for  preserving  the  improvement. 

The  Apalachicola  River  is  in  the  collection  district  of  Apalachicola,  Fla.,  whic 
tbe  Dearest  port  of  entry.  Tbe  nearest  ligbt-bouse,  Cape  Saint  George  Light.  ' 
nearest  fort,  defenses  of  Pensacola,  Fla. 

For  commercial  statistics  see  annual  reports  on  improvement  of  Aj 
lachicola  Bay,  Florida,  Chattahoochee  Biver,  C^rgia  and  Alaban 
and  Flint  Biver,  Georgia. 

Money  statement 

July  1, 1887,  amount  available tl68. 

Jaly  1, 1888,  balance  available 687 

Amount  appropriated  by  act  of  August  11,  1888 2,000 

Amount  available  for  fiscal  year  ending  June  30,  1889 2,682 

(Amount  (estimated)  required  for  maintenance  of  existing  project 2, 00( 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890     2,  OOi* 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Pa. 

IMPROVEMENT  OP  APALACHICOLA  BAY,  FLORIDA.      , 
PLAN  OF   IMPROVEMENT. 

Under  an  act  of  Congress  approved  July  11, 1870,  an  examinati 
and  partial  snrve>  at  the  month  of  Apalachicola  Biver,  with  a  vieir 
its  improvement,  was  made  in  1871,  and  a  farther  examination  ^ 
made  in  1879  for  the  pnrpose  of  ascertaining  the*  changes  which  1 
taken  place  since  the  survey  of  1871.  The  minimum  depth  of  wa 
over  the  bar  at  the  mouth  of  the  river  was  3J  feet.  Pnrsuant  to  th 
examinations  and  survey  the  plan  of  improvement  adopted  was  i 
dredging  of  the  channel  to  a  depth  of  11  feet  through  the  bar  at  I 
mouth  of  the  river,  with  a  width  of  100  feet,  to  be  afterwards  increat 
to  200  feet  if  the  first  cut  should  produce  results  that  would  warrant 

This  improvement  as  recommended  is  experimentaL  During  1 
progress  of  the  work  it  has  been  urged  that  sufficient  appropriatir 
should  be  made  to  complete  the  cut  through  the  bar.  It  was  thoa, 
that  a  continuous  dredged  channel  might  be,  to  some  extent,  selfi 
taining.  Funds  have  never  been  available  for  giving  this  experimei 
satisfactory  trial. 

The  original  estimate  of  cost  of  this  impi^ovement  is  $100,000.  1 
limited  annual  appropriations  have  never  been  sufficient  to  make  I 
through  cut  proposed,  and  the  annual  accumulation  of  the  natural  c 
posit  upon  this  bar,  as  well  as  extraneous  matter  which  appears  to  fii 
its  way  there  from  sawmills,  must  be  added  to  the  amount  of  the  or 
inal  estimate.  The  subjoined  estimate  of  ^^  cost  of  completion  of  existii 
project"  is  theprobablecostof  completing  thecut  through  theApalacI 
cola  Bar,  100  feet  vride  a\i(i  W  ^«ivi\,  ^^^>^^\sjl  Q\i^  ^^^raUon.    It  may 


Mi 
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;cessary  to  sapplement  thi8  with  a  fatare  estimate  for  jetties  or  dikes 
assist  in  maintaining  the  improved  channel. 

APPROPRIATIONS. 

ne  14, 1880 '. $10,000 

Arch  3,  1881 10,000 

i^fita,  1882 -- 25,000 

.,.ily5,1884 10,000 

•igU8t5,1886 : I'AOOO 

Total 67,000 

SI7MMABT  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $8,375.  With  this 
amount  it  has  not  been  practicable  to  maintain  the  continuous  cut 
through  the  bar  which  was  thought  essential  for  the  maintenance  of  the 
channel,  but  silting  up  has  followed  each  operation  of  dredging.  In 
1871  it  was  estimated  that  200,000  cubic  yards  of  excavation  were  re- 
quired for  the  prescribed  cut  through  this  bar.  In  1879  the  estimate 
was  increased  to  250,000  cubic  yards.  The  total  expenditure  to  the 
present  time  is  $66,756.51 ,  and  it  is  probable  that  over  150,000  cubic 
yards  must  be  excavated.  Two  thousand  dollars  have  been  expended 
at  Carrabella,  making  a  channel  1,604  feet  long,  30  feet  wide,  and  8  fe^t 
deep  at  that  point. 

WORK  DONE  DUBma  PAST  FISCAL  YEAR. 

Under  a  contract  with  Mr.  Seth  N.  Kimball,  entered  into  January 
26, 1887,  work  was  continued  upon  the  Apalachicola  Bar,  dredging  a 
channel  60  feet  wide  and  9  feet  deep  at  mean  low  water,  having  a  total 
length,  including  that  excavated  prior  to  June  30, 1887,  of  3,635  feet. 
Work  under  this  contract  was  completed  on  August  18, 1887,  the  appro- 
priation being  practically  exhausted,  7,688  cubic  yards  having  been  re- 
moved subsequent  to  June  30, 1887,  and  26,573  cubic  yards  under  this 
contract.  The  beginning  of  this  cut  was  at  pile-cluster  Ko.  5  and  the 
end  693  feet  inshore  from  pile-cluster  No.  3. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  dredging  the  proposed  channel  through  this  bar,  unless 
the  appropriation  should  be  insufficient  for  this  purpose,  in  which  case 
it  is  proposed  to  suspend  operations  until  the  whole  amount  necessary 
shall  have  been  appropriated. 

Money  statement 

.Inly  1, 1887,  amoant  available |3,223.69 

Jnly  1, 1888,  amoant  expended  daring  fiscal  year,  exclasivo  of 

liabilities  oat8t%nding  July  1, 1887 12,980.20 

July  1, 1888,  oat«tanding  liabilities 16.05 

2, 996. 25 

July  1, 1888,  balance  available 227.44 

Amount  appropriated  by  act  of  Angust  11, 1888 20,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1889 20, 227. 44 

{ Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivet  ftXkd 
harbor  acts  of  1866  and  1867, 
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STATEMENT    OF   COMMERCE   OF    THE  PORT  OF    APALACUICOLA,   FLOBIBA.,  FOB   1 

FISCAL   YEAR  ENDINQ  JUNE  30,   1888. 

Cu8tam'hou9e  reoeipU, 

Dalies  on  hnports '. t^ 

Tonnage  tax 348. 

Fines,  penalties,  and  forfeitnres 45. 

Official  fees •. 132, 

Total ' 530. 

Number  of  vessels  entered,  73;  tonnage ^ 29,S 

Number  of  vessels  cleared,  69;  tonnage 30,f 

Number  of  vesseld  employed  in  the  traffic  of  Apalaohicola  Bay 

Number  of  superficial  feet  of  timber  and  lumber  exported 22, 937,  C 

Estimated  number  of  sail  vessels  aud  river  steam-boats  arrived  and  de- 
parted not  required  by  law  to  report  at  custom-house ! 

Estimated  tonnage  of  above  vessels tons. .  35,  i 

Value  of  imports  and  exports. 

Value  of  imports  from  foreigu  ports $19. 

Value  of  imports  from  coastwise  ports 63,200 

Total  value  of  imports 63,219. 

Value  of  exports  to  foreigu  ports - 74,000. 

Value  of  exports  to  coastwise  ports ^ 202,500 

Total  value  of  exports 276,500 

■       ■ 
Total  value  of  imports  and  exportrt 339,719 

Estimated  value  of  imports  from  coastwise  ports  by  sail  vessels  and  river 
steam-boats  not  required  by  law  to  report  at  custom-house 337,000. 

Estimated  value  of  exports  to  coastwise  port<s  by  sail  vessels  and  river 
steam-boats  not  required  by  law  to  report  at  custom-house 225, 000. 

Apalachicola,  Fla.,  July  10,  1886. 

A^  J.  MURAT, 

Special  Deputy  Collector  of  Custonu 


P3. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU.  FLORIDA, 

The  La  Grange  Bayou  extends  about  2  miles  in  a  northeaster, 
direction  from  the  north  side  and  near  the  head  of  the  Choctawhatch' 
Bay,  and  into  it  flows  Cedar  Greek,  a  deep  stream  from  90  to  160  fe 
wide,  on  wbicli  is  situated  the  town  of  Freeport,  IJ  miles  above  t 
bayou. 

The  plan  of  improvement  adopted  was  made  pursuant  to  an  examio 
tion  of  this  bayou  in  1881,  under  an  act  of  Gongress  appn^ved  March 
1881,  and  contemplates  the  deepening  of  the  channel  through  the  bayi. 
so  as  to  admit  the  passage  of  vessels  drawing  4^  feet  at  mean  low  wate 
the  work  to  be  done  by  dredging. 

The  original  estimate  of  cost  of  this  improvement  is  $19,994.30.    It  is 
thought  that  the  improvement  will  be  reasonably  permanent. 

Up  to  June  30,  1888,  there  has  been  expended  on  this  work  the  su 
of  $2,000,  alio  ted  from  the  appropriation  of  $20,000  made  by  an  act  ajj- 
proved  August  2,  1882,  for  the  improvement  of  the  Choctawhatch< 
Eiver,  Florida,  the  two  \m\>Toxftvftftiits  being  closely  related.    The  re 
salt  has  been  to  Becnte  a  e^wauA  ^  fe«X>  ^^«^  ^\»\s\Raj^\Q^  ^^^iu^. 
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Daring  the  past  fiscal  year  no  work  has  been  done.  It  is  proposed 
to  expend  the  luiids  on  hand  and  the  appropriation  asked  for  in  widen- 
ing the  existing  channel  and  in  removing  the  remaining  obstructions. 

There  is  no  working  plant  npon  this  improvement.  It  is  thought  that 
the  amount  asked  for  ($5,000)  will  be  saflicient  to  afford  proper  Sicilities 
to  the  commerce  i>f  this  bayon. 

The  annaal  cost  of  maintaining  and  preserving  this  improvement  is 
not  known. 

Money  statement. 

July  1,  1887,  amount  available $8,000.00 

July  1,  1888,balance  available 2,000.00 

A  monut  appropriated  by  act  of  Aagoflt  11,  1888 3,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 5, 000. 00 

(Amount  (estimated)  re<^uired  for  completion  of  ezistinff  project 2, 000. 00 
Amount  that  can  be  probtabl  v  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


*  COMMERCIAL  STATISTECS. 

The  census  of  1880  gives  for  the  counties  bordering^  npon  La  Orange  Bayon,  within 
thermits  of  this  improvement,  a  total  assessed  valuation  of  real  and  personal  property 
am(ftnting  to  1^4,506,  and  a  total  taxation  of  $3,362. 

Mr.  A.  McGillis,  of  Freeport,  Fla.,  states  that  *^  since  the  building  of  the  Pensacola 
and  Atlantic  Railroad  the  commerce  at  our  place  and  that  through  La  Orange  Bayou, 
in  the  way  of  general  merclmndise,  has  diminished  one-half;  but  that  in  the  way  or 
lumber  and  timber  continues  about  the  same,  the  amount  passing  through  the  bayou 
approximating  annually  3,000,000  feet.  The  falling  off  in  the  merchandise  commerce 
is  due  mainly  to  the  competition  of  the  Pensacola  and  Atlantic  Railroad  on  the  one 
hand  and  the  lack  of  depth  of  water  in  said  bayou. 

Imports,  general  merchandise,  when  work  of  deepening  channel  through 

La  Grange  Bayon  was  commenced  (annually) $100,000 

Exports  at  above  time,  general  merchandise 150,000 

Imports  since  work  was  done  (annually) $50,000 

Exports  since  work  was  done  (annually) $25,000 

Exportsof  lumber  and  timber  when  work  began  and  since  it  was  done 

(annually) feet..  3,000,000 

Number  of  schooners  engaged  in  the  commerce 23 

Aggregate  tonnage  of  the  same 800 

Number  of  sloops  (rigged  vessels) 5 

Aggregate  tonnage  of  same 45 

Number  of  steam-vessels 2 

Aggregate  tonnage  of  same • •• 72 


P  4. 

IMPROVEMENT  OP  THE  HAR30E  AT  PENSACOLA,  FLORIDA. 

PLAN  OP  DiPROYEMENT. 

Under  an  act  of  Congress  approved  June  18, 1878,  the  improvement 
was  commenced  in  1878  by  the  removal  of  certain  wrecks  forming  ob- 
Htmctions  to  navigation,  and  in  1879  a  sarvey  was  made  for  the  purpose 
of  ascertaining  the  extent  and  probable  cause  of  the  shoaling  of  the  main 
ship-channel  at  a  point  known  as  the  ^^  inner  bar?  %  ^Tix^waAiXt  \a  \X^\^ 
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sarvey  a  plan  of  improvement  was  adopted  which  contemplates  tb 
temporary  relief  of  navigation  by  dredging  a  channel  across  the  inne. 
bar;  also  the  preservation  of  the  shore-line  at  the  site  of  Fort  MoB^e^ 
by  the  construction  of  jetties  for  the  purpose  of  preserving  th«  site  for 
defensive  works  and  of  preventing  further  changes  in  the  tidal  cur- 
rents. The  channel  was  to  be  dredged  to  a  depth  0^24  feet,  with  a 
width  of  not  less  than  300  feet. 

Strong  tidal  currents  cross  the  line  of  the  dredged  channel,  almost  at 
right  angles,  and  continuous  dredging  will  probably  be  required.  The 
work  of  shore  protection  can  be  made  permanent,  but  may  require  ex- 
tension. 

The  ultimate  cost  of  this  work  is  not  estimated  in  the  original  project, , 
which  assumes  that  it  will  exceed  $150,000.  It  is  now  estimated  that 
$60,000  will  be  required  for  completion,  making  the  total  cost  of  the 
work  $275,000.  The  subjoined  estimate  of  cost  of  completion  of  exist- 
ing project  is  the  estimated  cost  of  completing,  in  one  operation,  the 
dredging  of  the  contemplated  channel  300  feet  wide  and  24  feet  deep  at 
mean  low  water  and  of  completing  the  north  jetty.  The  probable  an- 
nual cost  of  maintaining  this  dredged  channel  lias  not  yet  been  ascer- 
tained. 

APPROPRIATIONS. 

June  19, 1878 $20,000 

March  3,  1879 ' - 10.000 

June  14, 1880 40.  OOP 

March  3,  1881 20,00( 

AngU8t2,  1882 50,00( 

July  5,  1884 55,000 

AuRUstS,  1886 20,000 

Total 215,000 

SUMMABT  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $21,500.    With  thif 
amount  it  has  not  been  practicable  to  complete  the  dredging  of  the  pre- 
scribed channel  through  the  inner  bar,  nor  to  complete  the  works  of 
shore  protection  in  a  substantial  manner.    These  works,  having  been 
for  some  time  of  a  tentative  character,  were  of  slight  construction  and 
])erishable,  and  required  completion  with  side  slopes  and  coping  of  stone 
in  large  masses.    They  are  exposed  to  the  action  of  violent  storms  from 
the  G&f,  the  waves  which  break  upon  the  shore  having  great  destructive 
power.    Probably  50  per  cent,  of  the  original  work  has  perished  becauise 
of  the  failure  of  adequate  appropriations  for  their  completion.     It  is  not 
known  that  the  delay  in  dredging  operations,  caused  by  lack  of  sufficient 
appropriations,  has  materially  affected  the  amount  of  work  to  be  done 
in  this  direction,  but  it  has  postponed  the  contemplated  relief  to  navi 
gation.    The  annual  accumulation  of  sand  in  this  channel  must  be  dis 
posed  of,  and  this  has  been  added  to  the  amount  contemplated  by  the 
original  estimate.    The  additional  cost  so  incurred  is  properly  charge- 
able to  maintenance.    At  the  date  of  the  original  project,  the  propose(? 
channel  required  the  remov^al  of  36,000  cubic  yards  of  sand.   On  June  30, 
1886, 142,000  cubic  yards  had  been  removed,  and  about  40,000  cubic  yards 
remained  to  be  excavated.    Since  that  time  no  dredging  has  been  done, 
and  it  is  estimated,  approximately,  that  125,000  cubic  yards  must  be 
excavated  to  give  the  channel  required.    A  depth  of  24  feet  at  mean 
low  water,  with  a  width  ot*  120  l!ee.^  w».8  at  first  obtained,  but  progres- 
sive shoaling  has  ensued.    Oxi3u\i^^^^\^^>^\^afi^\»  ^^\N^^l*iaC<»t 
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was  reported,  a  gain  of  2.6  feet  over  the  depth  existing  when  the  work 
was  coinuieuced.  This  shows  no  loss  of  available  depth  during  the  past 
fiscal  year,  but  the  width  of  the  channel  diminishes  continuously  by  the 
advance  of  the  Middle  Ground  Shoal  upon  the  northern  border.  The 
work  of  shore  protection  has  resulted  in  arresting  the  process  of  abra- 
sion and  advancing  the  shore  line  about  250  feet.  North  of  the  work 
at  Fort  McEee  the  mouth  of  the  lagoon  has  been  steadily  shoaling,  and 
the  entrance  near  the  fort  has  been  closed. 

WORK  DONE  DURINa  PAST  FISCAL  TEAR. 

At  the  beginning  of  the  fiscal  year  a  small  force  was  employed  in 
overhauling  machinery  and  derrick,  preparatory  to  receiving  stone 
under  contract  with  Mr.  Francis  H.  Smith,  a  part  of  the  stone  to  be  re- 
ceived under  this  contract  having  been  delivered  during  the  previous 
fiscal  year.  On  July  19, 1887,  the  schooner  Ada  A.  Kennedy  arrived  with 
a  cargo  of  large  stone,  which  was  finally  discharged  on  August  22,  a 
great  deal  of  delay  occurring  through  storms  and  still  more  unneces- 
sary delay  through  the  fault  of  the  vessel.  The  bark  Crescent  arrived 
while  the  Kennedy  was  discharging,  and  delivered  the  last  of  her  cargo 
on  September  9.  The  bark  Bristol,  reported  to  have  sailed  for  Pensa- 
cola  with  a  cargo  of  large  and  small  stone,  was  lost  at  sea.  in  all, 
1,716.58  tons  of  stone  were  received  at  Fort  McRee,  of  which  1,187  tons 
were  placed  in  the  north  jetty. 

After  paying  for  this  stone  the  small  amount  of  funds  remaining  on 
band  was  reserved  through  the  stormy  season  for  possible  contingencies, 
and  on  April  27,  1888,  the  work  of  putting  this  stone  into  Jetty  A  was 
commenced.  It  has  continued,  with  but  slight  interruption  from  storms, 
to  the  end  of  the  fiscal  year.  The  stone  is  laid  from  the  shore,  the  small 
stone,  of  40  to  250  pounds,  constituting  the  core,  and  the  large  stone,  from 
1  to  4  tons,  the  side,  slopes,  and  coping.  The  old  jetty  serves  as  the 
foundation  of  this  structure.  The  use  of  mattresses  in  connection  with 
this  work  has  been  definitely  abandoned. 

The  beach-line  in  the  vicinity  of  Jetty  A  is  practically  where  it  was 
June  30,  1887.  For  a  distance  of  several  hundred  feet  north  of  that 
jetty  it  has  receded  from  30  to  70  feet,  and  thence  for  a  distance  of  sev- 
eral hundred  feet  has  made  out,  entirely  closing  one  of  the  entrances  to 
the  lagoon.  There  has  also  been  considerable  shoaling  directly  in  front 
of  the  lagoon  entrances,  which  shoaling  has  continued  to  the  wharf  in 
front  of  the  assistant  engineer's  quarters,  near  the  light-house.  For  a 
distance  of  500  feet  on  either  side  of  the  Mc  Ree  beacons,  which  mark 
the  line  of  the  channel  across  the  inner  bar,  the  beach-line  ha«  receded 
from  40  to  70  feet. 

The  depth  of  water  over  the  outer  bar  remains  the  same,  the  least 
depth  being  22.9  feet.  There  has  been  a  shoaling  in  the  channel  over 
the  inner  bar.  This  shoaling  occurs  over  that  portion  of  the  channel 
which  adjoins  the  outer  point  of  the  Middle  Ground  and  follows  the  ebb 
current,  the  dfeei)er  water  now  being  south  of  the  center  line  of  the  chan- 
nel. The  least  depth  in  this  channel  was  22  feet  at  mean  low  water  on 
June  30,  1888.  On  the  ranges  south  of  the  center  of  this  channel  there 
seems  to  have  been  no  shoaling. 

The  trestle  approach  to  the  new  wharf  was  injured  by  storms  during 
July,  1887,  and  was  repaired.  Subsequently  another  violent  storm  car- 
ried away  about  200  feet  of  track,  but  did  no  other  injury  to  the  struct- 
ure. 

This  work  has  been  in  charge  of  Assistant  li\ig\\\e^Y  5»l^»^>xsNiXfc* 


1166  BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

It  is  proposed  to  apply  the  fands  remaining  on  hand  and  the  ap[i 
priation  asked  for  to  the  completion  of  the  works  of  shore  protection 
the  site  of  Fort  Mcliee  in  such  manner  as  will  make  them  reasoDabi 
permanent,  and  to  the  comx>letion  of  the  work  of  dredging  the  inner  b) 
for  the  relief  of  navigation. 

Money  statement, 

Jaly  1,  1887,  amoant  available |11, 424.w 

Jnly  1,  1888,  amoQDt  expeDded  daring  fiscal  year,  exclusive  of 

liabilities  oatstanding  July  1,  1887 |9,  554.85 

Jaly  1,  1888,  oatstaading  liabilities I        684.14 

10,238.99 

July  1, 1888,  balance  available 1, 18?.84 

Amoant  appropriated  by  act  of  Aagast  11,1888 35,000.00 

Anioant  available  for  fiscal  year  ending  Jane  30, 1889 36, 185. 84 

{Amoant  (estimated)  reqnired  for  completion  of  existing  project 25,  000. 00 
Amoant  that  can  be  nrontably  expended  in  fiscal  year  ending  Jane  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  THS    PORT  OF  PEN0ACOLA,  FLORIDA,  FOR  THE  FISCAL  YEAR  ENDING 

JUNE  30,   1888. 

Exports  to  foreign  ports $2,740,335.00 

Exports  to  coastwise  port's 460,313.00 

^  ^^— ^— — — ^^— 

Total  value  of  exports 3,200,648.00 

Imports  from  foreign  ports 135,^)5.00 

No  record  kept  of  imports  from  coastwise  ports. 

^     .  CUSTOM-HOUSE  RECEIPTS. 

Duties  on  imports $76,735.33 

Tonnage  tax 14,371.47 

Fines,  penalties,  and  forfeitures » ^ 268.65 

Immigrant  fund 18.50 

Sale  of  condemned  property 52.65 

Official  fees 2,78^^.13 

Total > 94,229.72 

Number  of  vessels  entered 511 

Number  of  vessels  cleared 521 

Aggregate  tonnage  of  vessels  entered 351,905 

Aggregate  tonnage  of  vessels  cleared 362,449 

Number  of  vessels  employed  in  the  traffic  of  Pensacola  Harbor li2 

Number  of  bales  of  cotton  exported 3,446 

Number  of  feet  (B.  M. )  of  lumber  and  timber  exported 260, 682, 252 


P  5. 


IMPROVEMENT  OF  THE  CHOCTAWHATCHEE  RIVER,  FLORIDA    AND 

ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Under  aii  act  of  Congress  approved  March  3,  1871,  an  examiDation 
and  partial  survey  of  this  river  was  made  in  1871,  from  the  mouth  of 
the  river  to  Geneva,  Ala.;  and  under  au  act  approved  March  3,  1879, 
a  further  examination  of  v\iV^  iWvit  \n^%  mvkd^  from.  Geneva  to  Newton, 
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Ala.  The  plan  of  improvement  adopted,  pursuant  to  these  examina- 
tionsy  contemplates  the  improvement  of  the  river  from  its  mouth  to 
INewtoD,  Ala.,  an  estimated  distance  of  202  miles,^  so  as  to  obtain  a  low- 
water  navigable  channel  from  its  mouth  to  Geneva  and  a  navigable 
high-water  channel  from  Geneva  to  Newton,  by  thCy removal  of  snags 
and  logs  from  the  channel  and  overhanging  trees  from  the  banks  and 
by  excavating  certain  rock  shoals. 

This  improvement  must  be  maintained  by  the  removal  of  fresh  ob- 
structions each  year.  The  banks  of  the  river  are  heavily  timbered  and 
the  accumulation  will  be  large.  The  improvement  can  be  carried  only 
to  Pates  Landing,  12  miles  below  Newton.  To  overcome  the  shoals 
above  Pates  Landing,  locks  and  dams  were  projected,  but  these  are  not 
included  in  the  adopted  plan  of  improvement. 

The  original  estimate  of  cost  of  this  improvement,  as  amended  in 
1880,  is  $122,832.  The  limited  appropriations  have  compelled  slow  pro- 
gress with  the  work  and  the  annual  accumulation  of  obstructions,  due 
to  freshets  in  the  river,  has  been  added  to  the  work  contemplated  by 
the  estimate.  The  subjoined  estimate  of  cost  of  completion  of  existing 
project  is  the  balance  of  the  original  estimate.  It  will  probably  be  su^ 
ficient  to  complete  the  work,  which  will  theij  require  an  annual  appro- 
priation of  about  $5,000  for  maintenance. 

APPROPRIATIONS. 

Jiine23,  1874  ; $5,000 

March  2-i,  1875 , 5,000 

Aagust  14, 1876 /. 5,000 

March3,1879 5,000 

June  14, 1880 7,000 

March  3, 1881 10,000 

AaKn8t2,l882 18,000 

July  5, 1884 15,000 

Augusts,  1886 15,000 

Total.. 85,000 

SUMMARY  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $6,071.43.  With 
this  amount  it  has  not  been  practicable  to  maintain  a  suitable  plant  for 
expeditious  work.  The  snag-boat  now  on  the  river  has  never  been  very 
efficient,  is  now  worn  out  and  must  be  replaced.  Nevertheless  steady 
progress  has  been  made  and  navigation  greatly  benefited.  The  num- 
ber of  logs  and  snags  reported  to  have  been  removed  from  the  channel 
is  almost  incredible.  A  large  proportion  of  these  are  saw-logs  which 
have  been  lodged  in  the  channel  in  consequence  of  driving  lo^s  instead 
of  rafting  them.  The  practice  should  be  prohibited  by  law.  The  assist- 
ant engineer  in  charge  of  this  improvement  states  that  the  northerly 
portion  of  the  distance  worked  was  through  a  swampy  country  with  low 
'  banks,  and  badly  obstructed  by  snags  and  logs  so  located  that  the 
steamer  Little  AnniCy  at  low  water,  was  seven  days  making  a  trip  which 
can  now  be  made  in  nine  hours,  and  trips  have  been  made  by  the  smaller 
steamers  at  extreme  low  water.  The  States  of  Florida  and  Alabama 
have  appropriated  $40,000  heretofore  for  the  improvement  of  this  river. 

WORK  DONE  DURING  THE  PAST  FISCAL  YEAR. 

The  snag-boat  Choctawhatchee,  with  a  steam  capstan,  and  one  small 
flat,  with  a  hand  capstan,  were  employed  between  Geneva  and. Newton 
ftom  June  30,  1887,  to  November  24, 1887,  removing  snags  and  logs  from 
the  channel  and  overhanging  trees  from  the  bank«.    TVi^  ^otNL^^&NssL- 
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terrupted  at  intervals  by  high  water  and  was  discontinued  on  No\ 
ber  24,  in  coDseqiience  of  the  exhaastion  of  the  appropriation.    \ 
CJioctatchatchee  was  then  dropped  down  to  Geneva,  Ala.,  docked,  and 
l)aired  sufficiently  to  be  available,  perhaps,  for  another  seasoned  wo 
The  boat  is  seven  yetirs  old  and  very  mnch  decayed.     About  25  mi 
of  the  river  was  worked  over,  being  the  distance  north  from  Gcne^ 
Pates  Landing,  removing  5,772  logs  and  snags  from  the  channel  and  S 
overhanging  trees  from  the  banks.    An  average  force  of  17  men  I 
been  employed,  and  the  work  was  in  charge  of  Mr.  William  A.  Groui 
assistant  engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriati' 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the 
moval  of  logs  and  snags  from  the  channel  and  overhanging  trees  h 
the  banks,  the  removal  of  loose  rock,  and  the  excavation  of  certain  n 
shoals. 

Money  atate^nent 

July  I,  1887,  amonnt  ayailablo $5,284 

July  1,  1888,  amoant  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1887 $3,073.82 

July  1,  1888,  outstanding  lialiilities ^ ^.  276.39 

3.350. 

July  1,  1888,  balance  available 1,931 

Amount  appropriated  by  act  of  August  11,  1888 i 10,000 

Amount  available  for  fiscal  year  ending  Jane  %,  1889 11, 934 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 83^ 
Amountthatcanbeprofitablyexpendedinfiscalyear  ending  June  30, 1890    20,00r 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  shows  that  iu  the  several  counties  which  liorder  upon  this  r 
the  total  assessed  valuation  of  property,  real  and  peraoiiaT,  is  $1,446,0:10,  and  thot^ 
taxation,  $24,278. 

Previous  to  this  improvement,  the  commerce  of  tbe  river  was  represented  by 
traffic  of  one  steamer  of  100  tons  burden,  in  the  carrying  traile  between  Cary  vit 
Fla.,  and  Geneva,  Ala.     Tbe  as^iMtaut  eogiocor  on  this  improvements  reports  t 
following  for  the  past  fiscal  year : 


Steamera. 

Boate. 

Ti 

Josephine  Si>€in£rl6r 

Carwille  to  Geneva 

1 

Lena  C 

Carv  vllle  to  Geneva  and  Newton  ............ 

EUaD 

......do '..'.. 

Night  Hawk 

Geneva  to  No wton 

Freight  carried. 


Cotton bales..         6,000 

Turpentine  and  rosin tons..         1,000 

Hides  and  wool do 200 

Sa wpd  timber onbio  feet. .  7, 000. 000 

Lo/^H number..        18,000 


General  merchandise torn..  1« 0M 

Fertiliser do  ...  4^M 

Meat do ^ 

Com do....     Ml 

Flour barrels..  2,5W 


He  further  states  that  '*  this  country  is  being  rapidly  settled  and  that  there  is  tn 
increjisfd  demand  for  supplies  and  a  resultant  growth  iu  the  carrying  trade  ;"  also 
that  **  the  ratio  of  exchange  botweeu  cotton  and  guano  has  been  leduoed  firom  425 
pouDds  of  cotton  per  ton  ot  ^viW[vo\»*5E3Si.^^ 
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P6. 

IMPROVEMENT  OP  THE  ESCAMBIA  AND  CONECUH  RIVERS,  FLORIDA  AND 

ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  18,  1878,  an  examination 
and  partial  tturvey  of  this  river  was  made  in  1878  and  1879  from  the 
month  of  the  river  at  the  head  of  Pensacola  Bay  to  Indian  Creek,  in 
Alabama,  an  estimated  distance  of  293  miles.  The  plan  of  improve- 
ment adopted  pnrsnant  to  this  examination  contemplated  the  improve- 
ment of  the  river  by  the  removal  of  snags  and  logs  from  the  channel 
and  overhanging  trees  from  the  banks,  by  excavating  rock  shoals  and 
closing  cnt-offs  and  dredging  through  a  bar  at  the  mouth  of  the  river,  for 
the  purpose  of  facilitating  the  movement  of  saw-logs  and  timber  down 
the  river,  affording  at  the  same  time  facilities  for  steam-boat  navigation. 
This  improvement  must  be  maintained  by  the  removal  of  fresh  obstruc- 
tions each  year.  The  banks  of  the  river  are  heavily  Umbered,  and  the 
accnmulalion  will  be  large.  The  river  has  a  moderate  slope  for  the 
lower  100  miles  of  its  course  and  a  very  precipitate  slope  in  the  upper 
jwrtion. 

The  original  estimate  of  cost  of  this  improvement  is  $87,430.  Limited 
appropriations  have  compelled  slow  progress  with  the  work,  and  the 
annual  accumulation  of  obstructions,  due  to  freshets  in  the  river,  has 
'osen  added  to  the  work  contemplated  by  the  estimate.  The  subjoined 
estimate  of  cost  of  completion  of  existing  project  is  the  balance  of  the 
original  estimate.  It  will  probably  be  sufficient  to  complete  the  work, 
which  will  then  require  an  annual  appropriation  of  about  $5,000  for 
maintenance. 

APPROPRIATIONS. 

Janol4,  1880 18,000 

March  3,  1881 5,000 

Augn8t2,  1882 12,000 

Julys,  1884 15,000 

Augusts,  1886 12,000 

Total 52,000 

SUMMABT  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $6,500.  With  this 
amount  it  has  not  been  practicable  to  maintain  a  suitable  plant  for  ex- 
peditious work.  One  snag-boat  has  been  worn  out  in  service  uijon  this 
river,  and  another  transferred  to  it  from  the  Cahaba  River,  which  is  mod- 
erately efficient.  Slow  but  steady  progress  has  beeu  made  in  the  removal 
of  obstructions,  and  navigation  has  been  greatly  benefited.  The  number 
of  logs  and  snags  reported  to  have  beeu  removed  from  the  channel  is 
very  large.  A  great  proportion  of  these  are  saw-logs,  which  have  been 
lodged  in  the  channel  in  consequence  of  driving  logs  instead  of  rafting 
them.  The  practice  should  be  prohibited  by  law.  The  dredged  cut  at 
the  mouth  of  the  river  has  been  slowly  shoaling,  and  will  soon  require 
to  be  redredged.  The  assistant  engineer  on  this  improvement  reports 
that  the  rafting  season  has  been  lengthened,  and  timber  has  been  passed 
down  to  the  mouth  of  the  river  on  a  2-foot  lower  stage  than  before  the 
improvement. 

WORK  DONE  DUBING  THE  PAST  FISCAL  YEAR. 

The  snag-boat  Cahaba^  with  a  steam  capstan,  and  a  detached  work- 
ing party,  with  batteaux  and  skiffs,  were  employed  Vrovu  SwX'^  ^  Vo\i^- 
:EJva  S3 74 
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cember  20,  and  from  September  19  to  November  19,  respectively, 
snag-boat  was  engaged  in  removing  snags  and  logs  from  the  chai 
and  overhanging  trees  from  the  banks,  and  the  detached  party  in 
cavating  a  channel  through  the  '^  Mancell  Rocks,"  25  miles  above  £ 
ley's  Ferry.    The  boat  party  also  operated  south  to  Boy  kin's  Land 
and  north  to  Tippen's  Shoals,  2  miles,  removing  all  rocks  visible 
the  channel  at  low  water.    Two  thousand  nine  hundred  and  niui 
eight  logs  and  snags  were  removed  from  the  channel  and  275  overha 
ing  trees  from  the  banks.    An  average  force  of  11  men  has  been  < 
employed,  and  the  work  was  kii  charge  of  Mr.  William  A.  Gould,  ass 
ant  engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropria^ 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  th( 
moval  of  logs  and  snags  from  the  channel,  overhanging  trees  from 
banks,  the  removal  of  loose  rock,  and  the  excavation  of  certain  i 
shoals. 

Money  statement. 

July  1, 1887,amonnt  available $9,8 

Receipts  from  sale  of  fael  to  officers i 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1887 16,067.00 

July  1,  1888,  outstanding  liabilities 479.74 

6,S 


July  1,1888,  balance  available 3,X 

Amount  appropriated  by  act  of  August  11,1888 10,0( 

Amount  available  for  fiscal  year  ending  June  30,  1889 13, 3 


Amount  (estimated)  required  for  completion  of  existing  project ........  25, 4 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  20,  C 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

« 

This  river  flows  through  a  very  extensive  lumber  district  of  long-leaf  yeUow  i 
contributing  largely  to  the  export  trade  of  Peusacola,  Fla. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river  a  total  asK 
valuation  of  real  and  personal  property  amounting  to  1^,649,647,  and  a  total  taxa 
of  1118,767. 

During  the  fiscal  year  ending  June  30, 1888,  this  stream  carried  down  5,200,000  r 
feet  of  sawn  timber,  1,258,000  cubic  feet  of  hewn  timber,  92,500  saw-logs,  also  < 
and  cypress  logs;  having  an  aecgregate  estimated  value  of  $974,000. 

The  assistant  engineer  reports  that  owing  to  the  sale  of  the  steamer  Xetui  < 
the  failure  of  the  attempt  to  run  other  steamers  not  adapted  to  natural  requiren 
of  the  river,  there  have  been  no  regular  steam-boats  plying  the  river.  Steps  are  I 
taken  to  place  a  new  boat  on  the  river  in  the  carrj'ing  trade  to  Andalusia. 


P7- 

IMPROVEMENT  OF  THE  OCONEE  RIVER,  GEORGIA. 

PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  23, 1874,  an  examinat 
and  partial  survey  of  this  river  was  made  in  1874  from  the  raootb  of  i 
river  to  Milledgeville,  Ga.  The  plan  of  improvement  adopted  pnrsm 
this  examiuation  eo\i\.em\>Vi\\&(i  \X\^*\w\Vv^N^\svivvt  of  tbB  river,  so  as 
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obtain  a  depth  of  about  3  feet  at  low  water,  by  tbe  removal  of  suags  and 
logs  from  the  channel  and  overhanging  trees  from  the  banks.  To  this 
some  rock  excavation  has  been  added. 

This  improvement  must  be  maintained  by  the  removal  of  fresh  obstruc- 
tions each  year.  The  banks  of  the  river  are  heavily  timbered,  and  tbe 
accumulation  will  be  large  on  account  of  caving  banks. 

The  original  estimate  of  cost  of  this  improvement,  as  amended  in  1880, 
is  $50,000.  Limited  operations  have  compelled  slow  progress,  and  tbe 
annual  accumulation  of  obstructions,  due  to  fresbets  in  tbe  river,  bas 
been  added  to  tbe  work  contemplated  by  tbe  estimate.  Tbe  original 
estimate  requires  revision,  but  estimates  for  this  class  of  improvement 
over  an  estimated  distance  of  200  miles  of  river  which  bas  been  merely 
reconnoitered  are  purely  conjectural.  Tbe  number  and  character  of 
the  obstructions  to  be  removed  can  not  possibly  be  determined  in  ad- 
vance. Each  year's  accumulation  since  1874  must  be  added  to  the  esti- 
mate of  that  date.  It  is  my  opinion,  in  the  light  of  present  experience, 
that  this  estimate  should  be  increased  to  $100,000.  An  annual  appro- 
priation of  $5,000  will  be  required  for  maintenance. 

APPROPRIATIONS. 

June  18,  1878 |10,000 

March  3, 1879 , 1,500 

Jane  14, 1880 1,500 

March  3,  1881 2,500 

Angoflt2,  1882 5,000 

JnlyS,  1884 3,000 

Aaga8t5, 1876 9,000 

Total 32,500 

SUMMARY  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $3,250.  With  this 
amount  it  has  not  been  practicable  to  maintain  a  suitable  plant  for  ex- 
X>editionff  work.  The  snag-boat  originally  employed  upon  tbe  river  was 
worn  out  in  service  and  sold  at  auction.  A  new  boat  w^is  completed 
during  the  past  fiscal  year  under  contract  awarded  to  Messrs.  M.  A. 
Sweeney  &  Brother,  of  JeflFersonville,  Ind.,  for  $8,400.  This  boat  is 
intended  for  the  joint  use  of  tbe  Oconee  and  Ocmulgee  rivers,  the  ap- 
propriations for  these  rivers  not  justifying  tbe  purchase  of  a  separate 
plant,  which,  however,  is  very  much  needed.  The  assistant  engineer 
upon  this  improvement  reports  as  the  result  of  tbe  improvement  that 
boats  have  been  running  on  a  stage  of  water  3  feet  lower  than  i)rior  to 
the  improvement,  but  no  work  has  been  done  since  August,  1885,  and 
a  large  number  of  snags  now  obstruct  the  river.  Tbe  State  of  Georgia 
has  expended  about  $^5,000  for  the  improvement  of  tbiS'river. 

A  specific  appropriation  of  $1,500  in  the  river  and  harbor  bill  of  Au- 
gust, 1880.  for  improving  the  isolated  section  of  this  river  between  Skull 
Shoals  and  the  Georgia  Bailroad  Bridge,  about  17  miles  in  lengtb,  wns 
expended  so  as  to  give  unobstructed  navigation  in  tbis  short  reach  with 
a  least  depth  of  20  inches  at  extreme  low  water.  The  Georgia  Eailroad 
Bridge  is  64  miles  above  Milledgeville,  tbe  proposed  bead  of  navigation, 
and  this  intervening  reach  of  the  river  is  so  obstructed  by  sboals  that 
the  expense  of  improvement  would  be  greater  tban  any  possible  present 
advantage  to  navigation.  No  further  work  sbould  be  done  upon  tbe 
portion  of  this  river  above  Milledgeville. 


'  -  .^,^^ 
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WORK  DONE  DURING  PAST  FISCAL  T£AB. 

Daring  the  greater  part  of  the  past  fiscal  year  uo  working  plant 
available  for  this  improvement.    The  boat  was  not  delivered  to 
United  States  until  May  23, 1888,  and  commencing  work  on  June 
had  only  5  days  remaining.    In  this  time  32  snags  were  removed  fr 
the  channel  and  12  overhanging  trees  from  the  banks.    The  freshet  m 
August,  1887,  was  especially  destructive  for  a  distance  of  3  miles  from 
the  mouth,  leaving  obstructions  which  barred  the  i)assage  of  boats  a^-^ 
feet  above  extreme  low  water. 

Operations  were  resumed  upon  the  section  of  the  river  between 
Georgia  Railroad  Bridge  and  Skull  Shoals,  54  miles  above  the  limil 
tlie  approved  project  for  improvement.  For  this  a  s{>ecific  approp 
tion  of  $1,500  was  made  by  the  river  and  harbor  act  api^roved  Aug 
5,  1886,  and  a  special  working  plant  was  constructed  for  this  seel 
in  the  season  of  1886.  Two  hundred  and  fifty-six  snags  and  105  eu 
yards  of  loose  rock  were  removed  from  the  channel  and  691  overha 
ing  trees  removed  from  the  banks.  The  completion  of  this  work  gi' 
a  channel  of  20  inches  at  extreme  low  water,  which  is  sufficient  fo 
boat  that  will  carry  all  the  traffic  on  this  section  of  the  river.  This 
])rovement  has  been  in  charge  of  Mr.  Frank  G.  Armstrong,  assist 
engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriat 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  remc 
of  logs  and  snags  from  the  channel  and  overhanging  trees  from 
banks,  and  to  the  construction  of  a  st^am  snag-boat  for  use  on  this 
provement. 

Money  statement 

July  1,1887,  amount  available $7,77 

Jnly  1, 1888,  auioiiDt  expended  during  fiscal  year,  exdasive  of 

liabilities  outstanding  July  1,  1887 $5,661.09 

July  1,  1888,  outstanding  liabilities 38a  93 

6,05 

July  1,  1888,  balance  available 1,72 

Amount  appropriated  by  act  of  August  11,1888 12,50l 

Amount  available  for  fiscal  year  ending  June  30, 1889 14, i^ 

r  A  mount  (estimated)  required  for  completion  of  existing  project &5,00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20,00 
]  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bonlering  upon  this  river,  within  the 
its  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  persi 
property  aniountin/^  to  $7,475,214,  and  a  total  taxation  of  $99,973. 

During  the  past  hscal  year  the  following-named  steam-boats  were  employed  u 
this  river : 

Laurens tons..  *^ 

Toramie do.,  m 

These  boats  carried  49,293  barrels  of  rosin,  11,434  barrels  of  turpentine,  1,573  bal«t  ' 
of  cotton,  Ii348  tons  of  guano,  and  960  tons  of  merchandise.  In  addition  to  this  aboot  j 
30,000,000  feet  of  lumber  waa  rafted  down  the  river. 


'mm 
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Abstract  of  bids  received  and  opened  Jnhf  6,  1887,  for  building  a  steam  snag-boat  for  th^ 

improvement  of  the  Oconee  and  Ocmulgee  rivers^  Georgia, 


No. 

Name  of  bidder. 

Price. 

Time  of  commencing. 

Time  of  completion. 

Wbere  delivered. 

1 
T5 

M.  A. Sweeney  &.  Bro., 
Jefferson  villa,  Jnd. 

WiUUm  L.  Camplioll, 
Mobile,  Ala. 

$8,400 
9,345 

Thirty  davH  after 
notice  of  award 
of  contract. 

do 

On  or  before  Novem- 
ber 15, 1887. 

On  or  before  Decem- 
ber 15, 1887. 

Montb  of  Altamaba 
River,  Georgia. 

Do. 

P  8. 

IMPROVEMENT  OF  THE  OCMULGEE  RIVER,  GEORGIA 

PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  Aagnst  30, 1852,  an  examination 
of  this  river  was  made,  and  under  an  act  approved  June  23,  1874,  a  sub- 
sequent examination  and  partial  survey  was  made  in  1875.  The  plan  of 
improvement  adopted  pursuant  to  tliese  examinations  contemplated  ob- 
taining a  navigable  channel  60  feet  in  width  and  4  feet  in  depth  at  low 
water  from  the  mouth  of  the  river  to  Macon,  Ga.,  by  the  removal  of 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
and  excavating  certain  rock  shoals  and  sand-bars. 

This  improvement  must  be  maintained  by  the  removal  of  fresh  ob- 
sttuctions  each  year.  The  river  has  a  movable  bottom  and  caving  banks 
which  are  covered  with  timber,  and  the  accumulation  will  be  large. 

The  excavation  of  sand  bars  does  not  seem  to  be  ad visable,  except  as 
this  is  accomplished  by  the  river  when  snags  and  logs  arc  removed. 

The  original  estimate  of  cost  of  this  improvement  is  about  $135,000. 
Limited  appropriations  have  compelled  slow  progress  with  the  work 
and  the  annual  accumulation  of  obstructions,  due  to  freshets  in  the 
river,  has  been  added  to  tbe  work  contemplated  by  the  estimate.  The 
subjoined  estimate  of  cost  of  completion  of  existing  project  is  the  bal- 
ance of  the  original  estimate.  It  will  probably  be  sufficient  to  complete 
the  work,  which  will  then  require  an  annual  appropriation  of  about 
$5,000  for  maintenance. 

APPROPRIATIONS. 

Angn8tl4,  1876 $15,000 

JnnelS,  1878 15,000 

March  3,  1879 7,000 

Jnnel4,  1880 7,000 

MarcBS,  1881 5,000 

Aagnst  2,  1882 5.000 

Jaly5,  1884 3,000 

August  5,  1886 , 7,500 

Total 64,500 


SUMMARY  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  far  been  $5,375.  With 
this  amount  it  has  not  been  practicable  to  maintain  a  suitable  plant  for 
exx>editious  work.  The  snag-boat  originally  employed  upon  the  river 
was  worn  out  in  service  and  sold  at  auction.  A  new  boat  was  completed 
daring  the  past  fiscal  year  under  a  contract  awarded  to  Messrs.  M.  A« 
Sweeney  &  Bro.,  of  Jefferson ville,  Ind.,  for  ^8,400.    T\i\^  \>o^\»  \^  \w.- 


■  '  •*■!>..* 
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tended  for  the  joint  use  of  the  Oconee  and  Ocmulgee  rivers,  the  appro- 
priations for  these  rivers  not  justifying  the  purchjise  of  a  separate  plaut, 
which,  however,  is  very  ninch  needed.  The  assistant  engineer  upoQ  this 
in]i)rovemeut  reports  as  the  result  of  the  improvemeDt  that  bosUs  have 
been  running  on  a  stage  of  water  2  feet  lower  than  prior  to  the  improve- 
ment, but  no  work  has  been  done  since  Kovember,  1886,  and  a  large 
number  of  snags  now  obstruct  the  river.  The  State  of  Georgia  has 
expended  about  $60,000  in  the  improvement  of  this  river. 


WORK  DONE  DURING  PAST  FISCAI-  YEAR. 

No  work  was  done  upon  this  improvement  during  the  past  fiscal  year. 
The  new  steam  snag-boat  constructed  for  the  joint  use  of  this  mti 
and  the  Oconee  was  delivered  to  the  United  States  on  May  23, 1888^ 
and  after  being  fully  equipped  was  put  to  work  on  the  Oconee. 

The  improvement  has  been  in  charge  of  Mr.  F.  C.  Armstrong,  assist- 
ant engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriatioD 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  re- 
moval of  logs  and  snags  from  the  channel  and  overhanging  trees  £roiB 
the  banks,  and  to  the  excavation  of  pertain  rock  shoals  below  Haw- 
kinsville.  ' 

Money  stateinent   • 

July  1,  1887,  amount  available .". #6,9afi.78 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 ;..     $4,970.50 

July  1,  1888,  outstandiug  liabilities 82.45 

5,058.96 


July  1,  1888,  balance  available ^...  1,883.9' 

Amount  appropriated  by  act  of  August  11,  1888 15, 000.0^ 

Amount  available  for  fiscal  year  ending  June  30,1889 16,88X8^ 

Amount  (estimated)  re<]^uired  for  completion  of  existing  project 55,500.(11 

^  Amount  that  can  bo  profitably  expende<l  in  fiscal  year  ending  June  30, 1890  2O,OD0.6l| 
Submitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 
.     harbor  acts  of  1866  and  1867. 


Abstract  of  bids  received  and  opened  July  6,  1887,  for  building  a  steamsnag-boat  for  tk 

Oconee  and  Ocmulgee  rtvere^  Georgia, 


No. 

Name  of  bidder. 

Price. 

Tim©  of 
commencing. 

Time  of 
completion. 

Where  delivered. 

1 
2 

M.  A.  Sweeney  &, 
Bro.,  Jefferson- 
ville,  Ind. 

Wm.  L.  Campbell, 
Mobile,  Ala. 

$8,400 
0,34!> 

Thirty  days  after 
notice  of  award 
of  contract. 

do 

On  or  before  No- 
Tember  16, 18W. 

On   or  before  De- 
cember 15,   1887. 

Month     of     Altamska 
River,  Georgia 

Da 

COMMERCIAL  STATISTICS. 


The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  with  in  thellmil 
of  the  propoBed  imptovemeiit,  o.  total  tusse^ed  valaation  of  real  and  personal  prof 
erty  amoantlDg  to  %\1  ,t57^,4V>a,  wi*l  Si  \io\.«^\.\)xaNAwci  q.\  %):isl^^« 
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>iiriDg  the  past  fiacal  year  the  following-named  steam-boats  were  employed  npon 

s  river : 

Tons. 

bbe 119 

.  C.Stewart 129 

ia — .  181 

umber  City 227 

Tommie 175 

These  boats  carried  69,342  barrels  of  resin,  2,204  bales  of  cotton,  14,276  barrels  of 
spirits  turpentine,  and  9,000  tons  of  guano  and  merchandise.  In  addition  to  this  it  is 
estimated  that  about  50,000,000  feet  of  lumber  were  rafted  down  the  river. 

The  Americus,  Preston  and  Lumpkin  Railroad  Company  have  recently  extended 
their  road  to  Abbeville  on  the  Ocmulgee  and  have  contracted  for  the  construction  of 
five  steam-boats;  one  to  be  completed  Julyl,  1888,  two  the  latter  part  of  tho  month,  and 
two  in  August,  1888.  The  road  has  also  chartered  tho  Swan^  of  193  tons  burden.  These 
boats  are  to  carry  the  through  freight  of  this  road  to  the  sea-board  down  the  Ocmul- 
gee and  Altamaha  rivers.  Mr.  J.  N.  Bass,  general  superintendent  of  the  Americus, 
Preston  and  Lumpkin  Railway  Company,  states  that  the  effect  of  the  establishment 
of  this  route  has  been  to  lower  the  rate  on  through  freights  40  per  cent,  on  compet- 
log  lines. 


Pg. 

IMPROVEMENT   OP  THE    OOSTENAIJLA    AND    COOSAWATTEE     RIVERS, 

GEORGIA. 

These  streams  are  tributaries  of  the  Coosa  in  iiorthwesteru  Greorgia. 
Examinations  were  made  in  1872  and  1874,  and  the  improvements  then 
projected  have  been  practically  finished.  No  work  has  been  done  since 
August,  1881.  The  expenditure  up  to  June  30,  1888.  of  $24,878.14  has 
resulted  in  removing  the  most  dangerous  channel  oostructions  and  in 
reducing  the  gravel  bars.  Good  channels  were  obtained  for  about  nine 
months  in  the  year,  that  on  the  Oostenaula  having  a  depth  of  3  feet  and 
on  the  Coosawattee  a  depth  of  2  feet  of  .water.  No  commercial  necessity 
exists  for  any  further  appropriations  for  these  rivers  at  present,  but 
legislation  is  recommended  to  remove  the  obstruction  recently  placed 
across  the  Oostenaula  Eiver  by  the  Some  and  Decatur  Sailroad. 

Money  statement 

Jnlyl,  1887,  amount  available (1,121.86 

July  1,  1888,  balance  available 1,12L86 


\ 


Amonntthatcanbe  profitably  expended  in  fiscal  year  ending  June  30, 1890      1, 121. 86 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


P   10. 

IMPROVEMENT  OF  THE  FLINT  RIVER,  GEORGIA. 
PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  10,  1872,  an  examination 
and  partial  survey  of  this  river  was  made  in  1872  and  1873,  and  under 
an  act  approved  June  18, 1878,  a  further  examination  of  this  river  was 
made  in  1879.    The  plan  o  f  improvement  adopted  p\xT^WMi\»  Xic>  >^<^<^  ^^* 
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aminations  coutemplated  a  low- water  navigable  channel  3  feet  deep 
100  feet  wide  from  the  mouth  of  the  river  to  Albany,  Ga.,  a  dista 
of  105  mile3,  and  a  navigable  channel  for  light-draught  steamers  a 
moderate  stage  of  water  from  Albany  to  Montezuma,  Ga.,  an  e^timal 
distance  of  77  miles,  by  the  removal  of  snag£(  and  other  obstructic 
from  tlie  channel  and  overhanging  trees  from  the  banks  from  the  moo 
of  the  river  to  Montezuma ;  and  below  Albany  the  excavation  of  ro 
shoals  and  the  construction  of  wing-dams  to  increase  the  depth  of  wat 
over  them. 

For  the  lower  river  the  work  is  principally  upon  the  rock  bottom 
the  river,  and  is  of  a  permanent  character.    In  the  upper  river,  betw 
Albany  and  Montezuma,  there  will  be  a  considerable  annual  accumu. 
tion  of  snags  to  be  removed. 

The  original  estimate  of  cost  of  this  improvement  is  $184,862  for  tl 
lower  river,  and  $15,100  for  the  upper  river.  To  the  latter  estiui 
should  be  added  the  cost  of  removing  the  annual  accumulation  of  k 
and  snags  due  to  freshets.  The  subjoined  estimate  of  cost  of  completi 
of  existing  project  is  the  balance  of  the  original  estimate.  It  will  prol 
blybe  sufficient  to  complete  the  work,  which  will  then  require  anaoDr 
appropriation  of  about  $5,000  for  maintenance. 

APPROPRIATIONS. 

June  8,  1878 $10, 

March  3,  1879 •. 7, 

June  14,  1880 SOj 

March  3,  1881 15,i 

August  2,  1882 25, 

Julys,  1884 20, 

August  5,  1886 20,1 

Total : 117,1 

SUMMARY  OP  OPEEATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $11,700.    With  this 
amount  a  moderately  efficient  working  plant  has  been  maintained  upon 
the  river  for  rock  excavation  below  Albany,  Ga.,  and  for  snagging 
operations  between  Albany  and  Montezuma,  Ga.    A  navigable  ehannd 
having  the  proposed  depth  at  low  water  and  a  width  varying  from  60 
to  100  feet  has  been  excavated  from  the  mouth  of  the  river  to  Blae  i 
Springs  Shoals,  4  miles  below  Albany.    It  seems  probable  that  the  cod> 
temx>lated  width  of  100  feet  can  not  be  given  at  all  points  without  risk 
of  lowering  too  greatly  the  low- water  surface  of  the  river.    Above  Al- 
bany the  river  has  been  partially  cleared  of  logs  and  snags,  and,  to  a 
limited  extent,  of  loose  rock  in  the  channel  between  Albany  and  Mon-. 
tezuma.    The  assistant  engineer  in  charge  of  this  improvement  esti- 
mates that  two  or  three  full  seasons'  work,  with  an  efficient  workiug 
plant,  will  be  necessary  to  complete  the  improvement  of  the  upper 
river.     The  work  of  rock  excavation  on  the  shoals  of  this  river,  pro* 
gressing  upward  from  the  mouth,  must  be  expected  to  lower  to  some 
extent  the  plane  of  low  water  and  to  develop  rock  obstructions  not  in- 
cluded in  the  original  estimate.    This  cumulative  effect  appears  in  the 
short  section  of  the  river  yet  unimproved,  between  Blue  Springs  and 
Albany,  where  a  much  larger  amount  of  work  will  be  required  than 
was  contemplated  in  the  original  estimate.    The  working  plant  on  both 
sections  of  this  river  la  uo\»  o\i\^  ^\i^\s\\x^\fe^  Wt  ^<iW  out. 
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WORK  DONE  DURING  THE  PAST  FISCAL   TEAR. 

Oq  June  1,  1887,  work  was  begun  at  Deadman's  Islaud,  12  miles  be- 
low Albany,  and  continued  through  the  seven  months  of  the  season  up 
the  river  to  Blue  Springs,  4  miles  below  Albany.  Here,  at  the  close  of 
December,  operations  were  stopped  for  the  winter  on  account  of  high 
water.  With  an  average  working  force  of  32  men,  in  130  working  days 
585  snags  and  trees  and  5,325  cubic  yards  of  rock  were  removed  from 
the  river.  About  one-half  of  the  rock  required  blasting  before  it  could 
bo  handled.  The  rock  was  in  ledges  and  bowlders  of  compact  lime- 
stone, honey-combed  by  solvents  and  containing  nodules  of  flint.  The 
work  has  been  in  charge  of  Mr.  Thomas  Robinson,  assistant  engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  re- 
newal of  the  working  plant,  which  is  now  generally  worthless,  and  to 
the  removal  of  logs  and  snags  from  the  channel  and  overhanging  trees 
fr(»m  the  banks,  the  removal  of  loose  rock  and  the  excavation  of  certain 
n  ck  shoals. 

Money  statement. 

July  1,  l«87,  amount  available 1...  |12,403.28 

July  1,  1688,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outetanding  July  1,1887 |9,^0.75 

July  1,  1888,  outstandiug  liabilities 834.22 

10  124. 97 

July  1,  1888,  balance  available 2,278.31 

A moQTit  appropriated  by  act  of  August  11,  1888 20,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 22, 278. 31 

{Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1890    40, 000. 00 
Submitted  in  compliance  with  i-equiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the  limits 
of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal  prop- 
erty amounting  to  $13,451,611,  and  a  total  taxation  of  $156,916. 

For  the  river  below  Albany  no  information  has  been  received  pertaining  to  the  past 
fiscal  year.    The  following  statement  is  for  the  fiscal  year  ending  June  30, 1886. 

Number  of  boats  employed  in  the  commerce  of  this  river,  10 ;  valuation,  $126,000 ; 
tonnage,  1,400;  draught,  in  feet,  2  to  5. 

During  the  year  ending  June  30,  1886,  these  boats  carried  in  freight  as  follows : 

Commercial  fertilizers tons..  6,542 

Iron do...  206 

Grain bushels..  27,680 

Cotton  bales..  22,760 

Lumber feet..  4,730,000 

Merchandise bales..  760 

Merchandise barrels..  189,700 

Live  stock head..  64 

Turpentine barrels..  3,000 

Rosin do....  15,4)00 

Square  and  round  timber feet..  3,000,000 

Total  valuation $3,185,274 

Total  valuation  of  freightB 40,700 

Total  valuation  of  passenger  traffic 27,000 

Aggregate  valuation  of  river  business 3,252^974 

Aggregate  valuation  in  1885t *i^''7»A^\^ 
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Mr.  C.  E.  Hochstrasser,  vice-president,  and  Mr.  E.  L.  Wells,  secretary  of  the  I 
of  Trade,  of  Colnnibus,  Ga.,  Htate  that  **  the  large  increase  in  our  river  baflinea 
the  present  year  is  mainly  caused  by  the  improved  condition  ot  the  river  as  eansei 
the  Government  appropriations,  thus  enabling  our  boats  to  mn  the  year  thioi 
and,  by  connection  with  railroad  points  below,  to  offer  through  freights  for  col 
and  merchandise  to  and  from  all  points  east  and  north  in  competition  with  oar  Iv 
railroads,  thus  increasing  very  materially  the  amount  of  business  to  our  boats,  i 
enabling  the  merchants  on  the  river  to  compete  in  freights  with  other  points  nol 
favorably  located."  m 

For  the  river  between  Albany  and  Montezuma,  the  following  ia  a-atatement  of  ibe  I 
river  traffic  during  the  fiscal  year  ending  June  30, 1688,  as  given  by  Messrs.  Joho  V.  i 
Lewis  Sl  Son,  of  Montezuma,  Ga.: 

Vain 

Fertilizers,  carried,  1,000  tons |35, 

Cotton,  carried,  2,000  bales 80, 

General  merchandise,  carried 75, 

Sawed  lumber,  carried,  3,000,000  feet 1 3,nnB    « 

Hound  lumber,  etc.,  rafted,  500,000  feet 6, 

.Total  value 199, 


(4 


PlI. 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  11, 1870,  an  instrameD 
survey  of  this  river  was  made  from  Wetumpka  to  the  Selma,  Rome  a 
Dal  ton  Rrailroad  Bridge,  adisUmce  of  GS^  miles,  and  an  examinatj 
from  this  point  to  Greensport,  a  distance  of  74  miles,  in  1870.    In  1€ 
an  instrumental  survey  of  the  river  was  made  from  the  bridge  to  Greei 
port.     In  1874y»an  examination  of  the  river  was  made  between  Bo< 
and  Gadsden,  an  estimated  distance  of  137  miles.    The  plan  of  impro 
ment  adopted  pursuant  to  these  surveys  and  examinations  contemplal 
the  removal  of  the  lesser  rock  shoals  and  sand  and  gravel  bars  by  exca-  J 
vation  and  by  works  of  contraction,  so  as  to  give  a  minimnm  depth  of  3  | 
feet  at  low  water  in  the  channel,  and  the  construction  of  locks  and 
dams  to  overcome  the  more  serious  obstructions.    The  present  j)roj^ 
is  limited  to  the  section  of  river  between  Rome,  Ga.,  and  the  Seln 
Rome  and  Dal  ton  Railroad  Bridge,  an  estimated  distance  of  236  mil 

From  Rome,  to  Greensport,  an  estimated  distance  of  162  mile^,  tne 
river  has  generally  a  moderate  slope,  which  is  fixed  by  railroad  surveys 
at  an  average  of  about  6  inches  per  mile,  or  deducting  the  fall  at  shoals, 
an  average  slope  of  about  5  inches  per  mile  in  those  portions  of  t 
river  not  requiring  improvement.    The  banks  are  generally  firm  ana  i 
not  easily  eroded.    In  places,  a  movable  bottom  requires  works  of  con-  | 
traction  for  obtaining  the  required  depth  in  the  channel.    These  cons 
tute  but  a  small  portion  of  the  river.    Below  Greensport  the  work 
mainly  upon  locks  and  dams.  1 

The  original  estimate  of  cost  between  Rome  and  Greensport  "  " 
$  180,000.    Between  Gadsden  and  Greensport,  no  survey  or  examiuati 
has  been  made  and  no  estimate  has  been  presented.    Estimated  at  the  1 
same  rate  as  the  remainder  of  the  ri  verabove  Gadsden,  thecost  is  $32,8i'^     ■ 
From  Greensport  to  the  Selma,  Rome  and  Dalton  Railroad  Bridge  ti 
original  estimate  was  $470,668,  but  in  this  the  improvement  of  Box    i 
Shoals  by  locks  and  dams  was  omitted.    This  would  add  about  $25,0"" 
to  that  estimate,  making  \t  %4^^,^^»  'IXi^  ^\^\>^^\«tcs^Y\si.tion  was  ma 
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for  this  wort  in  1876,  and  soon  after  the  coramenccraent  of  operations  a 
detailed  survey  of  Wbistennants  Slioals  and  Ten  Island  Shoals,  for  the 
definite  location  of  locks  and  dams.  This,  with  the  experience  gained 
as  to  the  actaal  cost  of  the  work,  suggested  an  increase  of  nearly  10  per 
cent,  in  the  estimated  cost  for  this  locality.  A))plying  the  same  rate  of 
increase  to  the  original  estimate  of  cost  below  Greensport,  gives  a  cor- 
rected estimate  of  $545,234.80.  The  increase  is  due  to  the  l)etter  quality 
of  work  adopted  for  the  locks,  cut  stone  masonry  being  substituted  for 
wooden  cribs  with  stone  filling,  and  to  the  fact  that  the  cost  of  founda- 
tions, building  stone,  ard,  generally,  of  labor  and  material,  were  higher 
than  when  the  original  estimate  was  made.  In  1880  attention  wa« 
called  to  the  fact  that  the  cost  would  materially  exceed  that  estimated. 
Modified  as  above  indicated,  the  original  estimate  of  cost  of  improve- 
ment from  Rome,  Ga.,  to  the  Selma,  Bome  and  Dalton  Railroad  Bridge 
is  $758,084.80.  The  subjoined  estimate  of  cost  of  completion  of  existing 
project  is  the  balance  of  this  original  estimate.  It  will  probably  be  suf- 
ficient to  complete  the  more  important  part  of  the  work,  but  will  not 
carry  the  improvement  to  the  present  limit  of  the  project.  The  work 
which  is  being  done  under  this  project  is  of  a  permanent  and  substan- 
tial character.  Its  object  is  the  attainment  of  a  3-foot  channel  at  mean 
low  water.  This  being  established,  and  the  project  extended  to  We- 
tumpka,  the  development  of  the  river  trafiBc  will  unquestionably  demand 
increased  depth  for  navigation.  The  work  has  now  reached  a  point 
where  the  necessity  for  this  modification  of  the  original  project  is  ap- 
parent, and  all  future  expenditures  should  be  under  such  modified  proj- 
ect as  will  contemplate  continuous  slackwater  navigation  with  a  least 
depth  of  6  feet  from  the  Broken  Arrow  Coal-fields  to  Wetumpka,  by 
the  extension  of  the  limits  of  the  present  project  and  the  location  and 
construction  of  locks  and  dams  with  a  view  to  the  enlarged  facilities 
which  navigation  will  hereafter  require.  Experience  gained  upon  the 
work  indicates  very  clearly  that  a  careful  and  thorough  survey,  with 
definite  location  of  works,  should  be  made  as  the  basis  of  a  careful  esti- 
mate of  cost  of  completion  of  the  improvement  of  this  river  in  accord- 
ance with  a  modified  project  to  Wetumpka. 

APPROPRIATIONS. 

August  14. 1876 $30,000 

June  18, 1878 *  75.000 

March  3, 1879 45.000 

June  14. 1880 75,000 

March  3, 1881 60,000 

Auguat  2.1882 83,700 

July  5,  1884 50.000 

August  5, 1886.. i 45,000 

Total 463.700 

SUMMARY  OP  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thas  been  $38,641.66.  Upon 
the  upper  river,  between  Kome  and  Gadsden,  the  principal  rock  ob- 
structions Jiave  been  removed  from  the  channel  and  a  number  of  shoals 
improved  by  wing-dams,  so  that  navigation  has  been  great  benefited. 
Below  Greensport  three  locks  and  dams  have  been  nearly  completed 
and  the  construction  of  a  fourth  commenced.  "SVith  the  completion  of 
the  dam  at  Lock  No.  4,  and  of  the  three  locks  above,  the  river  will  be 
oprn  to  navigation  from  Eome  to  the  Coosa  River  Coal  fields.  Lock  No. 
4,  which  is  to  be  placed  in  Dam  No.  4,  will  be  the  first  lockin  tli!^d$^^^- 
Btreain  navigation  &om  the  coal-fields. 


*if:^^ 
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WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Operations  have  been  confined  by  tbe  limited  ai)i>ropriations  av4 
able,  to  quarrying  stone  for  tbe  dam  at  Lock  No.  4,  building  large cofi 
dam  in  front  of  Lock  No.  4,  and  building  the  western  abutment  and 
120  feet  of  a  permanent  dam  at  tbe  same  point.    At  Locks  2  and  3,  the 
upper  miter-sills  were  bolted  down.     Repairs  to  buildings,  pumps,  etc., 
wpro  made  as  required.    Current  observations  were  taken  at  the  siteof 
Lock  No.  4,  in  connection  wit^  cross-sections  of  the  river  for  the  par- 
pose  of  determining  the  height  of  the  guard-walls  for  this  lock.    Under 
contract  with  the  Manly  and  Cooper  Manufacturing  Company  of  Phila- 
delphia, Pa.,  maneuvering  machinery  for  lock  gates  and  culvert  gates 
for  Locks  1,  2,  3,  and  4,  has  been  received,  but  could  not  be  placed  in 
position  for  want  of  funds.    The  following  statement  shows  theamoa 
and  character  of  the  work  done : 

Stripping  qnarry,  amoant  of  material  removed pubic  yards..  3,183 

Stone  quarried :.t...ton8..  4,1'*' 

Excavation,  eastern  abutment  (earth)..... cubic  yards..  1 

Riprap  placed  on  coffer-dam do....  %^^ 

Filling  crib,  western  abutment  and  western  end  of  dam do....  1,0^ 

Riprap  placed  on  western  abutment do.... 

Filling  around  western  abutment  (eartb) do....  K 

Filling  coffer-dam  (clay  and  gravel) ^ do....  l,3u* 

Stone  boated  to  western  abutment ...tons..  5d4 

Holes  drilled  for  bolts,  etc linear  feet..  384 

Stone  received  for  dam,  including  that  quarried tons..  10,852 

Lumber  (B.M.)  received  for  dam feet..  170,208 

The  work  has  been  in  charge  of  Mr.  D.  M.  Andrews,  overseer. 

It  is  proposed  to  .apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  maintenance  of  the  existing  improvement  and  to  the 
completion  of  Lock  No.  4  and  Dam  No  4,  in  accordance  with  a  modifi 
project  which  shall  increase  the  capacity  of  this  lock ;  to  the  exca\ 
tion  of  rock  shoiils,  the  completion  of  Locks  1,  2,  and  3,  as  original 
designed,  and  in  detailed  surveys  for  the  extension  of  the  improve- 
ment towards  Wetumpka. 

Money  statement 

July  I,  1887,  amount  available $23,999.53 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $21,455.02 

July  1,  1888,  outstanding  liabilities 1,603.52 

23,05a54 


harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Attention  was  first  called  to  the  improvement  of  this  river  by  the  opportunity  which 

it  offers,  by  canal  connection  with  the  Tennessee,  for  an  outlet  to  the  Gulf  from  the 

valley  of  the  Upper  Tennessee  as  well  as  from  the  valley  of  the  Coosa  and  its  trib- 

ntaries ;  and^later,  by  the  avail&biUty  of  the  Coosa  River  as  a  link  in  the  proposed  line 

of  water  transportation  iroui\)\ift'^oY\.\i\\^^\.,\i>j  Vii'i&'^\^\aai\^^\'W!ATftttue88ee,  to  th» 


July  1,  1888,  balance  available 940,98     ^ 

Amount  appropriated  by  act  of  August  11,  1888 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 60, 940. 96 
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Atlantic  coast.  In  1823  the  State  of  Alabama  passed  an  act  in  aid  of  the  proposed 
work  of  improving  the  navigation  of  this  river,  with,  a  view  to  its  connection  with 
the  waters  of  the  Tennessee,  and  in  1824  this  act  was  formally  approved  by  Congress. 
In  1828  the  hist  appropriation  by  act  of  Congress  was  made  for  this  improvement.  A 
oarefol  survey  has  demonstrated  the  practicability  of  the  proposed  connectiou  he- 
tween  the  Coosa  and  Tennessee  by  canal,  but  the  estimated  cost,  which  is  nearly 
$12,000,000,  has  probably  prevented  action  for  the  present.  It  was  the  prospective 
navigation  to  follow  the  improvement  of  this  river  and  its  connection  with  the  Ten- 
nessee which  has  been  considered  in  support  of  the  project. 

In  the  meanwhile  the  coal  and  iron  interests  of  Alabama  have  been  rapidly  de- 
veloped and  the  Coosa  Uiver  coal  and  iron  fields  have  become  the  objective  of  the 
more  recent  plans  of  improvement.  The  completion  of  the  present  project  for  a  min- 
imum depth  of  .3  feet  in  the  channel,  and  its  extension  to  Wetumpka,  will  unquestion- 
ably build  up  a  large  local  traffic,  and  this  improvement  must  be  followed  by  in- 
creaosd  depth  of  channel  to  facilitate  the  movement  of  heavy  freights  of  coal  and  iron. 

The  present  local  business  upon  this  river  should  not  be  taken  as  a  measure  of  the 
valne  of  this  improvement.  During  the  past  fiscal  year  it  was  as  follows  b^ween 
Bome  and  Greensport : 


Cotton  carried bales.. 

Gndn,  hay,  and  floor tom).. 

Fertilizers I do... 

Miscellaneons  merobandise , do... 

Lamber  (B.  M.) feet.. 


Total 


Qoantity. 


20,000 

88,350 

600 

6,000 

11,500,000 


Value. 


$800,000 

2 11,844 

92,500 

92.000 

45,000 


U  242,  244 


Abstract  of  bids  received  and  opened  August  II,  1887,  for  furnishing  certain  machinery  fox 
maneuvering  lock  gates  and  culverts  on  the  Coosa  River ^  Georgia  and  Alabama, 


Ka 

Name  of  bidder. 

Price. 

Time  of  completion. 

Where  delivered. 

1 

Manly  and  Cooper 
Manafactnnnj^ 
Company,    Phila- 
delpola,'Pa. 

f3,700 

On  or  before  November  15,  18K7. 

Look  3,  Saint  Clair  Coanty,  Ala. 

2 

IfontgOTOcry  Iron 
Works,  Mont- 
gomery, Ala. 

4,100 

On  or  before  November  10, 1887. 

Do. 

P  12. 

IMPROVEMENT  OF  THE  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALA- 

BAMA. 


PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  March  3,  1871,  an  examination 
and  partial  survey  of  this  river  was  made  from  Columbus,  Ga.,  to 
Eufanla,  Ala,  In  1872,  and  in  1873  the  examination  and  partial  survey 
were  carried  to  the  mouth  of  the  river  at  Chattahoochee,  Fla.  Pursuant 
to  these  examinations,  a  plan  of  improvement  was  adopted  which  con- 
templates obtaining  a  low-water  channel  for  navigation,  4  feet  in  depth 
and  100  feet  in  width,  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  dis- 
tance of  102^  miles,  by  the  removal  of  snags,  logs,  loo.se  rocks,  and  over- 
hanging trees  and  the  improvement  of  the  worst  of  the  bars  by  works  of 
contraction.  This  improvement  is,  at  many  points,  of  a  permanentcharac- 
ter,  the  bottom  of  the  river  being  of  rock  and  the  banks  not  easily 
eroded.    At  other  points  the  river  has  a  movable  bottom  and  caving 
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banks,  and  the  improvement  is  attended  with  the  uncertainties  wl 
arecharacteristic  of  local  works  of  contraction  under  sachcircamstaa 
An  annual  expenditure  will  be  required  for  the  removal  of  obstmcti^ 
constantly  accumulating  in  the  channel,  and  for  the  maintenance  of 
works  of  contraction  and  their  further  extension  or  modification  as 
quired.    The  original  estimate  of  cost  of  this  improvement,  as  modifi 
in  1881  on  account  of  caving  banks,  is  $355,247.66.     To  this  must 
added  the  cost  of  removing  obstructions  brought  into  the  river  chani 
by  freshets  since  the  date  of  original  estimate,  and  the  cost  of  mainta 
ing  and  modifying  works  of  contraction.    The  subjoined  estimate 
cost  of  completion  of  existing  project  is  the  balance  of  the  original  es 
mate.    That  estimate  contemplated  much  larger  annual  appropriatio 
than  have  been  made,  and  further  annual  appropriations  for  the  main, 
tenance  and  extension  of  the  improvement.    It  is  not  yet  apparent  tli 
the  original  estimate  must  be  increased  for  the  completion  of  the  origi 
project. 

APPROPRIATIONS. 

Jane  18,  1878 $18,000 

March  3, 1879 - 15,' 

Jane  4,  1880 - 20, 

March  3, 1881 20,1 

August  2,  1882 25,( 

July  5,  1884 35,( 

AugastS,  1886 20,i 

Total 223,^ 

SUMMABT  OP  OPBEATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $22,300.    With  tl 
amount  it  has  been  pnicticable  to  maintain  a  good  working  plant  ^'^ 
snagging  operations,  to  clear  the  channel  of  all  obstructions  of  tl 
character,  and  to  remove  the  annual  accumulation,  except  during  \\ 
ited  periods  when  this  plant  was  not  avaflable.    It  has  also  sufBced 
maintain  a  moderately^ efficient  working  plant  for  operations  upon  t 
rock  shoals.    Works  of  contraction  have  been  constructed  to  a  limit 
extent,  but  it  has  not  been  practicable  to  keep  them  in  repair  nor  to 
extend  or  modify  them  as  required.    Navigation  hiw  been  greatly  ben- 
efited by  the  improvement,  but  the  approved  project  can  not  be  carried 
out  unless  larger  annual  appropriations  are  made  available.    After  the 
commencement  of  work  it  was  found  necessary  to  supplement  works  of 
contraction  with  works  of  shore  protection  to  prevent  the  undue  widen- 
ing of  the  river. 

V^ORK  DONE  DUBINa  PAST  FISCAL  TEAB. 

Early  in  June,  1887,  work  was  resumed  by  the  drilling  barges  at 
Uchee  Shoals  and  continued,  except  when  interlnpied  by  high  water, 
to  the  close  of  December.  In  those  seven  months  there  were  one  hun- 
dred and  fifty-nine  days  spent  in  channel  yfovk.  During  this  time  3,818 
cubic  yards  of  mad  and  five  logs  were  removed.  The  snag-boat  Chatt€t^ 
hoochee  was  started  out  September  15,  and  continued,  with  the  exception 
of  about  a  month  and  a  half  when  it  was  under  repairs,  until  February 
1 1,  1888,  actively  employed  in  snagging  operations.  In  this  period  of 
about  one  hundred  channel  working  days,  1,349  trees  and  snags  and  a 
part  of  the  wreck  of  the  Rebecca  Everingham  were  removed  from  the 
river,  and  six  days  spent  in  making  temporary  repairs  to  tlie  jetties  at 
Mound  Bar,  7  miles  below  Columbus. 
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It  is  proposed  to  apply  the  amoant  on  band  and  the  appropriation 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  re- 
moval of  logs  and  snags  from  the  channel  and  overhanging  trees  from 
the  banks,  to  the  excavation  of  rock  shoals,  and  to  the  repair  and  ex- 
tension of  existing  works  of  contraction,  more  especially  to  the  protec- 
tion of  caving  banks.  Additional  working  plant  mnst  be  provided  to 
replace  that  which  is  worn  out. 

Money  statement 

Jnly  1,  1887,  amoant  available |16,504.67 

July  1,  1888,  amoant  expended  during  fiscal  year,  ezclnsive  of 

liabilities  outstanding  July  1,  1887 $13,620.50 

July  1,  1888,  ontotanding  liabilities 554.27 

14,174.77 

July  I,  1888,  balance  available 2,329.90 

Amount  appropriated  by  act  of  August  11,  1888 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 22, 329. 90 

iAmoant  (estimated)  rec|nired  for  completion  of  existing  project 112, 247. 66 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June30, 1890    40, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the 
limits  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $20,272,275,  and  a  total  taxation  of  $271,573. 

No  information  has  been  received  pertaining  to  the  past  fiscal  year.  The  following 
statement  is  for  the  fiscal  year  ending  June  30,  1886 : 

Number  of  st^'am-boats  employed  in  the  commerce  of  this  river,  9;  valuation,  $124,500; 
tonnage,  1,270;  draught  in  feet,  2  to  5. 

During  the  fiscal  year  ending  June  30,  1886,  these  boats  carrie<l  freight  as  follows : 

Commercial  fertilizers tons..  9,064 

Iron do...  240 

Cotton bales..  52,5«0 

Grain bushels..  189,760 

Lumber feet..  250,000 

Merchandise bales..  2,5(0 

Do barrels..  662,400 

Live-stock head..  420 

Total  valuation $8, 440, 928 

Totol  valuation  of  freights 90,620 

Total  valuation  of  passenger  traffic 36,400 

Aggregate  valuation  of  river  business 8,567,948 

Aggregate  value  in  1885 7,945,948 

Mr.  C.  E.  Hochstrasser,  vice-president,  and  Mr.  E.  L.  Wells,  secretary  of  the  Board 
of  Trade  of  Columbus,  Ga.,  state  that  "the  large  increase  in  onr  river  business  is 
mainly  caused  by  the  improved  condition  of  our  river  as  caased  by  the  Government 
appropriations,  thus  enabling  onr  boats  to  run  the  year  through,  and  by  connection 
with  railroad  points  below  to  offer  through  rates  for  cotton  and  merchandise  to  and 
from  all  points  east  and  north  in  competition  with  our  local  railroads,  thus  increasing 
very  mat<erially  the  amount  of  business  to  our  boat«,  and  enabling  the  merchants  of 
the  river  to  compete  in  freights  with  other  points  not  so  favorably  located.'' 
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P  13. 

IMPROVEMENT  OF  THE  TALLAPOOSA  RIVER,  ALABAMA. 

PLAN  OP  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  14,  1880,  an  exammati( 
and  partial  survey  of  this  river  was  made,  pursuant  to  which  the  pn 
ent  plan  of  improvement  was  adopted.  This  contemplated  obtain! 
a  navigable  channel  from  the  mouth  of  the  river  to  the  foot  of  t 
Tallassee  Reefs,  2  miles  below  The  town  of  Tallassee,  a  distance  of 
miles,  with  a  least  depth  of  3  feet  and  a  width  of  60  fe«t  at  low  wat 
by  the  removal  of  snags,  logs,  etc.,  from  the  channel,  cuttiug  overhai 
ing  trees  from  the  banks,  protecting  caving  banks  from  further  erosii 
removing  rock  reefs  and  gravel  bars  by  blasting  and  dredging,  and  sai 
bars  by  works  of  contraction,  at  certain  specified  points  of  tie  river. 

This  river,  within  the  limits  of  the  proposed  improvement,  has  g€ 
erally  a  movable  bottom  and  caving  banks,  with,  however,  a  moden 
slope.  The  improvement  will  have  that  degree  of  permanence  whi 
can  be  given  by  local  works  of  contraction  to  rivers  having  such  chi 
acteristics.  An  annual  expenditure  will  be  required  for  the  removal 
obstructions  constantly  accumulating  in  the  channel  and  for  the  ma 
tenance  of  the  works,  and  the  further  extension  of  these  works  will 
required. 

The  original  estimate  of  cost  of  this  improvement  is  $40,125.  To  ti 
must  be  guided  the  cost  of  removing  obstructions  brought  into  theri^ 
channel  by  freshets  since  the  date  of  the  original  estimate.  The  si 
joined  estimate  of  cost  of  completion  of  existing  project  is  the  balai 
of  the  original  estimate.  That  estimate  contemplated  the  approi)riati 
of  the  whole  amount  ($40,125)  to  be  expended  in  one  working  seas 
In  fact,  only  $32,500  have  been  appropriated  within  seven  years  in 
the  date  of  that  estimate.  To  what  extent  the  original  estimate  mr 
now  be  increased  can  not  be  determined  without  further  detailed  surv 

APPROPRIATIONS. 

August  2,  1882 fI5, 

Julys,  1884 : 10, 

Augusts,  1886 7, 

Total .*. 38,S 

SUMMARY  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $5,416.66.    Wi 
tills  amount  it  has  been  practicable  to  maintain  but  one  working  party  1 
upon  the  improvement,  and  operations  have  been  confined  to  the  r*    ■ 
moval  of  snags,  logs,  etc.,  from  the  channel,  reworking  each  year  t 
portion  of  the  river  passed  over  during  the  previous  season  and  extend- 
ing (he  work  each  yearfarther  up-stream.    Theexpeuditureof  $30,700.86 
up  to  June  30,  1888,  has  resulted  in  clearing  out  all  logs  and  snags  from 
the  river  channel  which  would  interfere  with  navigation,  from  the  mouth 
of  the  river  to  Tallassee  Reefs,  a  distance  of  4S  miles,  being  the  entire 
section  of  river  under  improvement.    Because  of  ciiving  banks  the  ac- 
cumulation of  such  obstructions  continues  rapidly  and  their  continuous 
removal  is  necessary.    The  bars  which  owe   their  existence  to  such 
obstructions  in  the  channel  disappear  with  them.    Others  remain  which 
will  require  worts  otcotiUv3kfcWo\!k,^\\:<i>'\^\\v^^Q>TblflL%tiug;  for  their  removal 
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WORK  DONE  DXJRINO  PAST  FISCAL  YEAR. 

The  snag-boat  Tallapoosa  commenced  work  at  the  mouth  of  the  river 
in  the  latter  part  of  Jane,  1887,  removing  logs  and  snags  from  the  chan- 
nel and  catting  overhanging  trees  on  the  banks,  working  also  apon  the 
marl  bottom  at  Goodwyn's  Eeefs.  Work  continued  until  December  9, 
when  permanent  high  water  compelled  the  boat  to  lay  up  for  the  season. 
High  water  which  occurred  in  July  and  August  interrupted  operations 
for  several  weeks.  Two  thousand  five  hundred  and  ten  logs  and 
snags  and  41  cubic  yards  of  marl  were  removed  from  the  river  channel, 
and  214  overhanging  trees  removed  from  the  banks.  The  boat  worked 
over  the  entire  distance,  from  the  mouth  of  the  river  to  Tsdlassee  Eeefs, 
a  distance  of  48  miles,  having  an  average  crew  of  12  men.  The  work  was 
in  charge  of  Mr.,  S.  B.  Merrill,  assistant  engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  re- 
moval of  logs  and  snags  from  the  channel  and  overhanging  trees  from 
the  banks,  and  to  the  progressive  improvement  of  the  river  channel  in 
conformity  with  the  modified  project  which  is  given  in  the  letter  of  trans- 
mittal herewith. 

Money  statement. 

July  1,  1887,  amoont  available $5,428.67 

Joly  1.  1888,  amoont  expended  during  fiscal  year,  exclneive  of 

liabilities  outstanding  July  1,  1887 $3,611.53 

July  1, 1888,  outstanding  liabilities 520.15 

4, 131. 68 

July  1, 1888,  balance  available 1,296.99 

Amount  appropriated  by  act  of  August  11,  1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889. 8,796.99 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12, 500. 00 
Submitted  in  compliance-  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Ihe  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the 

mits  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
^  roperty  amounting  to  $13,528,123  and  a  total  taxation  of  $258,052. 

It  has  been  estimated  that  the  falls  at  Tallassee,  2  miles  above  the  upper  limit  of 
he  proposed  improvement,  furnish  a  valuable  water-power  of  about  6,000  norse-power, 
f  which  about  one-eighth  is  now  utilized;  and  that  this  improvement  will  famish 
transportation  for  cotton  and  merchandise  to  the  value  of  $1,700,000,  and  probably 
more,  should  the  improvement  of  the  river  lead  to  a  fall  development  of  the  water- 
power  at  Tallassee. 

Irregular  trips  have  been  made  by  one  small  steam-boat  during  the  past  fiscal  year; 
but  no  considerable  amount  of  freight  has  been  carried.  • 


Pi4. 

IMPROVEMENT  OF  THE  CAHABA  RIVER,  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  23,  1874,  and  an  act  ap 
proved  June  14,  1880,  an  examination  and  partial  survey  of  this  rivei 
was  made  in  1874,  and  a  further  examination  and  partial  survey  in  1880, 
pursuant  to  "which  the  present  plan  of  improvement  was  ado^tftA.    T\i\% 
engSS 75 
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contemplates  obtainiDg  a  channel  60  feet  in  width  and  3  feet  in  dept. 
at  low  water  from  its  month  to  the  town  of  Oentreville,  a  distance  of 
88  miles,  by  the  removal  of  snags,  logs,  etc.,  from  the  channel,  cntting 
overhanging  trees  from  the  banks,  protecting  caving  banks  from  farther 
erosion,  removing  rockreefe  and  gravel-bars  by  blasting  and  dredging^ 
and  sand-bars  by  works  of  contraction,  and  by  widening  narrow  por- 
tions of  the  river  at  cert'ain  specified  points. 

This  river,  within  the  limits  of  the  proposed  improvement,  has  gen- 
erally a  movable  bottom  and  caving  banks,  with  a  mean  slope  of  aboat 
IJ  feet  to  the  mile,  which  increases  at  certain  points  to  over  9  feet  per 
mile.  The  improvement  will  have  that  degree  of  permanence  which 
can  be  given  by  local  works  of  contraction  to  rivers  having  such  char- 
acteristics. An  annual  expenditure  will  be  required  for  the  removal  of 
obstructions  constantly  accumulating  in  the  channel  and  for  the  mainte- 
nance of  the  works;  and  a  further  extension  of  these  works  will  be  r 
quired. 

The  original  estimate  of  cost  of  this  improvement  is  $195,000.  To 
this  must  \>e  added  the  cost  of  removing  obstructions  brought  into  the 
river  channel  by  freshets  since  the  date  of  original  estimate.  The 
subjoined  estimate  of  cost  of  completion  of  existing  project  is  the  bal- 
ance of  original  estimate.  Owing  to  the  insufflcieticy  of  the  annual 
appropriations  these  have  been  largely  consumed  in  maintenance  oi 
work.  To  what  extent  the  original  estimate  must  now  be  increased  can 
not  be  determined  without  further  detailed  survey. 

APPROPRIATIONS. 

August  2, 188-2 |20,OW 

Julv5,ld84 10. 000 

Augusts,  1886 7,500 

Total 37,506 

SUMMARY  OF  OPERATIONS  TO  DATE. 

The  average  annual  appropriation  has  thus  been  $6,250.     With  this 
amount  it  has  been  practicable  to  build  and  equip  a  moderately  effect- 
ive working  plant  for  snagging  operations,  to  clear  the  channel  of  all 
obstructions  of  that  character,  and  remove  the  annual  accumulation  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1886.    Since  that  time 
no  work  has  been  done.    An  appropriation  of  $7,500  was  made  for  this 
work  by  the  river  and  harbor  act  approved  August  5,  1886,  but  the  ap- 
propriation was  coupled  with  a  proviso  ^^  that  no  part  of  said  sum  shall 
be  expended  until  the  oflBcer  in  charge  shall  have  reported  that  the 
railroad  and  other  bridges  across  said  river  have  been  provided  with 
good  and  sufficient  draw  openings."    The  bridges  which  obstruct  the 
navigation  of  this  river,  and  under  existing  law  prevent  the  expend-  ^ 
iture  of  the  appropriation,-  otherwise  available,  have  been  heretofore  ** 
reported,  and  the  report  printgd  in  Senate  Ex.  Doc.  No.  12,  Forty-nintli 
Congress,  first  session.    One  of  these  is  the  Selma  and  New  Orleans 
Eailroad  bridge,  about  8  miles  above  the  mouth  of  the  river ;  and  the 
other,  the  Alabama  Oentral  Eailroad  bridge,  about  21  miles  above  the 
mouth.    These  bridges  continue  to  obstruct  the  navigation  of  the  river, 
not  having  been  provided  with  draw  openings,  and  legislation  is  recom- 
mended to  remove  these  obstructions. 

V^ORK  DONE  DURING  THE  PAST  FISCAL  TEAR. 

For  the  reasons  above  stated,  no  work  was  done  upon  this  river  dur- 
ing the  past  fiscal  yeax.    TVi^  ^ot\L\\i^\>\a:^\»^'^^\x^.\^^ferred  to  the  im- 
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I>rovement  of  the  Escambia  and  Gonecub  rivers,  Florida  and  Alabama, 
n  1887,  when  there  appeared  to  be  no  prospect  of  its  employment  on 
the  Gahaba.  The  plant  is  perishable  and  would  be  a  dead  loss  if  kept 
idle  indefinitely. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  re- 
moval of  logs  and  snags  from  the  channel  and  overhanging  trees  from 
the  banks,  and  to  the  progressive  improvement  of  the  river  channel  in 
conformity  with  the  modified  project  which  is  given  in  the  letter  of 
transmittal  herewith,  provided  the  existing  legal  impediments  to  the 
progress  of  this  work  shall  be  removed. 

Money  statement 

July  1,  ld87,aaioant  available $7,801.85 

July  1,  1888,  balance  available 7,801.85 

{Amoant  (estimated)  required  for  completiou  of  existiD^  project 157, 500. 00 
Amount  that  oan  be  profitably  expended  in  fiscal  year  endinz  June  30|  1890    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


'COMMERCIAL  STATISTICS. 

The  census  of  1880  ^ives  for  the  counties  bordering  upon  this  river,  within  the 
limits  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  1^,118,034,  and  a  total  taxation  of  $156,5*26. 

It  is  not  thought  that  any  vessels  have  made  use  of  this  river  during  the  past  fiscal 
year.  It  has  been  estimated  that  the  improvement  of  the  river  will  burnish  trans- 
portation for  cotton  and  merchandise  to  the  value  of  about  $3,870,000,  and  that  the 
saving  to  the  planters  adjacent  to  the  river  on  their  cotton  crops  alone  will  be  $60,000 
annually j  that  with  slackwater  navigation  above  Centreville  to  Ca,nfi  Creek  the 
maip  business  of  the  river  will  resalt  from  the  development  of  the  immense  coal,  iron, 
and  timber  interests  of  the  Cahaba  Valley ;  but  that  this  development  will  require  an 
extension  of  the  river  improvement  by  a  system  of  slackwater  navigation  from  Cen« 
treville  to  Cane  Creek,  a  distance  of  21  miles. 


P  15. 
IMPROVEMENT  OF  THE  ALABAMA  RIVER,  ALABAMA. 

PLAN  OP  IMPROVEMENT/ 

XToder  an  act  of  Congress  app/oved  March  3, 1875,  an  examination 
and  partial  survey  of  this  river  was  made-  in  1876,  pursuant  to  which 
the  present  plan  of  improvement  was  adopted.  This  contemplates  ob- 
taining a  channel  200  feet  in  width  and  4  feet  in  depth  at  low  water 
from  the  mouth  of  the  Alabama,  50  miles  above  Mobile,  to  Wetumpka, 
Ala.,  a  distance  of  323  miles,  by  the  removal  of  snags,  logs,  etc.,  from 
the  channel,  cutting  overhanging  trees  from  the  banks,  protecting  caving 
banks  from  further  erosion,  removing  rock  reefs  and  gravel-bars  by 
blasting  and  dredging,  and  sand-bars  by  works  of  contraction,  at  cer- 
tain specified  points  of  the  river. 

This  river,  within  the  limits  of  the  proposed  improvement,  has  gen- 
enerally  a  movable  bottom  and  caving  bauk^,  with,  however,  a  moder- 
ate slope.  The  improvement  will  have  that  degree  of  permanence  which 
can  be  given  by  local  works  of  contraction  to  rivers  having  such  char- 
acteristics. An  annual  expenditure  will  be  required  for  the  removal  of 
obstructions  constantly  accumulating  in  the  channel  and  for  the  main- 
tenance of  the  works,  and  the  further  extension  of  these  works  will  be 
required. 

The  original  estimate  of  cost  of  this  improvemeutis  $229,741,    Tc^Wjcl^ 
most  be  s^ded  the  coat  of  removing  obstructions  bTO\x^\A\\i\-Q>i\i^YVN^x 
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obannel  by  freshets  since  the  date  of  the  original  estimate,  as  well 
the  cost  of  renewing  and  extending  works  of  contraction.  The  si 
joined  estimate  of  cost  of  completion  of  existing  project  is  the  balan 
of  the  original  estimate.  Owing  to  the  insufficiency  of  the  annual  s 
propriations  these  have  been  largely  consumed  in  maintenance  of  woi 
To  what  extent  the  original  estimate  must  now  be  increased  can  not 
determined  without  further  detailed  survey. 

APPROPRIATIOXS. 

Jane  18,1878 |25,( 

March  3,  1879 - 30,(^ 

Jnnel4, 1880...... 25,( 

March  3,  1881 ,. 30,1.. 

August  2,  1882 20,000 

Julys,  1884 10,000 

August  5,1886 • 15,000 

Total 145,1 

SUMMARY  OP  OPERATIONS   TO  DATE. 

The  average  annual  appropriation  has  thus  been  $14,500.     With  tl 
amount  it  has  been  practicable  to  build  and  equip  a  fine  working  pla 
for  snagging  Operations,  to  clear  the  channel  of  all  obstructions  of  tb^i 
character,  and  remove  the  annual  accumulation.    Works  of  contracti 
have  been  constructed  to  alimited  extent,  but  it  has  not  been  practieabw 
to  keep  them  in  repair  nor  to  extend  them  or  modify  them  as  required. 
Navigation  has  been  greatly  benefited  by  the  improvement,  but  tiie  ap- 
prove project  can  not  be  carried  out  unless  larger  annual  appropri 
tions  are  made  available.     For  some  years  past  operations  have  be^^ 
almost  exclusively  confined  to  the  removal  of  snags  from  the  chanoeL 
Since  the  commencement  of  work  in  1878  the  removal  of  10,060  snags, 
logs,  and  sunken  trees  has  been  reported.    A%  $10  each,  the  original  es- 
timate, this  would  amount  to  $106,600. 

WORK  DONE  DURING  THE  ?AST  PISCAL  YEAR. 

The  snag-boat  W.  J.  Twining^  having  been  trhoroughly  repaired  and 
refitted,  commenced  work  October  1, 18S7,  and  suspended  operations 
consequence  of  high  water  on  December  9, 1887.  Operations  were  con- 
fined to  pulling  snags,  etc,  from  the  channel,  and  of  these  the  channel 
was  cleared  from  the  mouth  of  the  river  to  Montgomery,  Ala.  One  thou- 
sand three  hundred  and  thirty  logs  and  snags  were  removed  from  tlie 
channel  and  533  overhanging  trees  removed  from  the  banks.  An 
average  crew  of  seventeen  men  was  employed  and  the  work  was  in 
charge  of  Mr.  S.  B.  Merrill,  assistant  engineer. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  maintenance  of  the  existing  improvement,  to  the  re- 
moval of  logs  and  snags  from  the  channel  and  overhanging  trees  from 
the  banks,  and  to  the  progressive  improvement  of  the  river  channel  in 
conformity  with  the  modified  project  which  is  given  in  the  letter  of  trans- 
mittal herewith. 

•  Money  sta  tement, 

July  1, 1887,  amount  available filO, 091.57 

July  1,  1888,  amount  expended  during  fisoal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $7,804.13 

July  1,1888,  outstanding  liabilities 609.21 

8, 443. 34 

July  1,  1888,  balance  available 1,648.23 

Amount  appropriated  by  act  of  August  11,  1888 20,000.00 

Amount  available  for  &%Qa\y^aT  ftTi^\i^3wxi«v'5»^,\^'^ : 21,648.83 


J»*'».'  n.  '  1- 
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{Amoant  (estimated)  rea  aired  for  completion  of  existing  project $64, 741. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    40, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  o£  river  and 
harbor  acts  of  1866  and  1867.                                             « 


OMMERCIAL  STATISTICS. 
\ 

An  effort  has  been  made  to  obtain  commercial  statistics  relating  to  this  improve- 
ment  for  fiscal  year  ending  Jane  30, 1886,  but  as  yet  nothing  has  been  received.  The 
following  statement  is  for  the  fiscal  year  ending  Jane  20, 1887: 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the  lim- 
its of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $25,520,752,  and  a  total  tilxation  of  $461,681.        , 

Mr.  A.  Pope  St.  John,  secretary  of  Mobile  Chamber  of  Commerce,  states  that  ''the 
receipts' by  Alabama  Kiver  from  September  1,  1886,  to  July  1,  1887,  were  50,467  bales 
of  cotton. 

*'  From  September  1,  1885,  to  July  1,  1886,  the  receipts  amounted  to  42,869  bales  of 
cotton. 

**  We  have  nuufe  an  effort  to  get  at  the  business  or  volume  of  business  up  the  river, 
but  failed  to  get  th^  co-operation  of  the  steam-boat  interests.'' 

Mr.  T.  H.  Moore,  general  manager  of  Montgomery  Trade  Company's  line  of  steam- 
ers, gives  the  following  statement  of  freights  carried  by  the  steamers  Jewell  and  Ala^ 
hama  daring  the  fiscal  year  ending  June  30, 1887  : 

Bales 
Through  cotton  shipped  from  Montgomery  and  Selma  to  Liverpool  and 

eastern  points Il,i54 

Local  cotton  ftom  liver  landings  to  Montgomery 2,450 

Local  cotton  from  river  landings  to  Selma 1.525 

Local  cotton  from  river  landings  to  Mobile 5,577 

Total - 21,106 

There  are  now  employed  upon  this  river  six  steam-boats,  aggregating  1,900  tons 
ciipaoity,  and  of  this  the  two  boats  of  the  Montgomery  Trade  Company  have  a  united 
capacity  of  750  tons.  « 


P  i6. 

BEMOVAL  OP  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANG- 
ERING NAVIGATION. 

Under  authority  from  the  Secretary  of  War,  dated  July  12, 1887,  pro- 
posals were  invited  on  July  19, 1887,  for  the  removal  of  the  wreck  of 
ship  Bride  of  Lome  from  the  entrance  to  the  harbor  at  Pensacola,  Fla. 
Bids  were  opened  on  August  19, 1887,  and  the  contract  awarded  to  Mr. 
William  Hughes,  of  Warrington,  Fla.,  at  a  total  compensation  of  $2,995. 
The  contractor  claims  that  the  work  has  been  completed,  but  a  frag- 
ment of  wreck  measuring  about  80  feet  in  length  and  from  10  to  18  feet 
in  width  remains  at  a  di^ance  of  about  458  feet  from  the  position  of  the 
Bride  of  Lome  and  the  assistant  engineer  in  charge  of  this  improvement 
is  of  the  opinion  that  it  is  a  part  of  the  some  wreck.  Pending  the  de- 
•cision  of  this  question  payment  is  suspended. 

Under  authority  from  the  Secretary  of  War,  dated  December  23, 1887, 
proposals  were  invited  on  December  SO,  1887,  for  the  removal  of  wreck 
of  bark  Laigia  sunk  near  Quarantine  Statiou,  Pensacola  Harbor,  Flor- 
ida. Bids  were  opened  February  1, 1888,  and  the  contract  awarded  to 
Mr.  Bittenhouse  Moore,  of  Mobile,  Ala.,  for  the  complete  removal  of  this 
^wreck  at  a  total  compensation  of  $950.  This  work  has  been  completed 
and  the  contractor  paid  in  fall. 
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Each  of  these  wrecks  was  a  serioas  obstraction  to  commerce.    T1 
of  the  Brid€  of  Lome^  from  its  position  oq  the  Middle  Groand,  the  m^ 
dangerous  of  the  two.    Their  removal  has  greatly  benefited  the  coi 
merce  of  this  port 


Ah$tract  of  bids  received  and  opened  August  19,  I8d7,  for  removal  of  wreck  of  skip  Brii» 

of  Lornej  lying  in  Peneacola  Harbor,  Florida.  * 


J<k 


2 

8 
4 


Nune  of  bidder. 


John  H.  Gardner, 
2few  Orleans,  La. 


WiUlam  L.  Camp- 
beU.  MobUe.  Ala. 


Thomas  E.  Wilson, 
Cleveland,  Ohio. 

William  Hughes, 
Warrington,  Fla. 


John  Mag  aire, 
MobUe.  Ala. 


Price. 


$4,445 

3,850 

12,000 
2,905 

4,240 


Time  of  commenc- 
ing. 


Twenty  days  firom 
date  of  execution 
of  contract. 


On  or  before  Octo- 
ber 1.  1887. 


On  or  before  No- 
vember 1,  1887. 

Ten  days  after  con- 
tract is  awarded. 


On  or  before  No- 
vember 1, 1887. 


Time  of  completion. 


Thirty  days  from  date 
of  commencement  of 
work. 


On  or  before 
ber  1, 1887. 


Decem- 


On  or  before  January 

1,1888. 
Thirty  days  from  date 

ofcommencementof 

work,  weather  per> 

mi  t  ting. 
On  or  before  March  1, 

1888. 


Manner  of  doing  work. 


By  ranployment  of  diveiit 
explosives,  lighter, 
hoisting  machinery, 
and  drrage-boat  if  wt- 
essary. 

By4)lasting  with  aeirices 
of  diver,  one  steam-tDf, 

%  one  lighter  with  d^- 
rick  and  necessary  ap- 
pliances. 

By  use  of  chains,  wedget, 
etc. 

By  employment  of  direr, 
steam-tng,  and  lights. 


By  use  of  steam  or  uil- 
Ing  vessel,  steam  d«r. 
rick,  pomps,  and 
plosives. 


Abstract  of  bids  received  and  opened  February  1,  I986f  for  removal  of  wreck  of  lUtlm 

bark  Laigia,  lying  in  Pen^aoolaf  ffatbory  Florida. 


No. 

1 
2 


6 


0 


10 


Name  of  bidder. 


Wm.   H.   Brown, 
New  Orleans,  La. 
Sewell  C.    Cobb, 
Pensacola,  Fla. 


Geo.Wm.L.  Gal- 
lais,Wa  rring- 
tonJFla. 

Jno.  H.  Gardner, 
New  Orleans, 
La. 

Bittenhonse 
Moore,  Mobile, 
Ala. 

American  Dredg- 
ing Co.,  Phila- 
delphia, Pa. 

Jno.  Hogan,  MO' 
bUe,  Ala. 

Wm.  O'Neill, 
Warrington, 
Fla. 

E.S.BackinghMn, 
War  r  i  n  g  t  o  n, 

'    Fla. 


Wm.  Hughes. 


Price. 

$2,500 

1,950 

1,964 

.2,220 

950 

2,700 

2,445 

3,250 

2.200 

1,995 

Time  of  commenc- 
ing. 


On  or  before  Feb- 
ruary, 1888. 
March  1,1888 


February  15, 1888 


On  or  before  April 
1,1888. 


.do 


....do 


On  or  before  Feb- 
ruary 15, 1888. 

On  or  before  Feb- 
ruary 20, 1888. 

On  or  before 
March  1, 1888. 


On  or  before  Feb- 
ruary 15, 1888. 


Time  of  completion. 


March  18, 1888 

April  15, 1888   

April  1,1888 

On  or  bf^fore  July  1, 
1888. 

On  or  before  June  1, 
1888. 

...do 


On  or  before  April  15, 

1888. 
On  or  before  March 

1888. 

On  or  before  May  1, 
20,  1888. 


On  or   before  April 
15,1888. 


Manner  of  doing  work. 


B^  blasting  and  remor- 
ing  wreckage  by  direr. 

By  Dlasting  with  ea- 
monite  and  hoistios 
aU  material  and  bnni- 
ing  same.        . 

By  blasting  and  lifllsf 
by  lighter  and  tovisf 
ashore. 

Use  of  Hercules  pow- 
der, marine  direr,  sad 
hoisting  machinery. 

By  using  explosiref 
and  removing  brokea 
parts. 

By  blasting  and  asiof 
noisting  apparatus. 

By  blasting  and  nsioS 

df>rrick-boat. 
By  blasting   and  asiog 

lighter. 

By  breaking  up  wreck 
with  explosives  soj 
removing  pieces  witk 
steamer. 

By  use  of  lighter  8te«»- 
tug,  and  oiving  spp*^ 
ratuB. 


^IF 
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*      P17. 

REPORT  RESPECTING  RESURVEY  OF  OUTER  AND  INNER  BARS  AT  PEN- 

SACOLA,  FLORIDA. 

Office  of  the  Chief  of  Engineers,  I?.  S.  Army, 

Washington^  D.  0.,  March  U,  1888. 

Sir  :  I  have  the  honor  to  submit  a  copy  of  a  commuDication  to  this 
o£Bce,  of  March  7,  from  Oapt.  R.  L.  Hoxie,  Corps  of  Engineers,  with 
reference  to  the  survey  of  the  outer  and  inner  bars  at  the  entrance  to 
Pensacola  Harbor,  Florida,  for  which  provision  is  made  in  the  river  and 
harbor  act  of  August  5,  1886. 

The  recommendation  of  a  specific  appropriation  for  a  more  thorough 
survey  of  this  entrance  than  could  be  made  with  the  limited  allotment 
available  for  this  purpose  from  the  general  appropriation  of  August  5, 
1886,  merits  favorable  consideration,  owing  to  the  naval  as  well  as  com- 
mercial importance  of  this  port. 

I  beg  leave,  therefore,  to  suggest  that  this  communication  from  Cap- 
tain Hoxie  be  transmitted  to  the  chairman  of  the  House  Committee  on 
Bivers  and  Harbors  for  the  information  of  that  committee. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Acting  Chief  of  Engineers, 

Hon.  William  C.  Endicott, 

Secretary  of  War, 


RBPOBT  of  captain  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

V 

United  States  Engineer  Office, 

Montgomery^  Ala.y  March  7, 1888. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  Depart- 
ment letter  of  March  3, 1888,  confirming  telegram  of  same  date,  as  fol- 
lows: 

TraDsmit  as  early  as  practicable  report  on  sarvey  of  Pensacola  Bars. 

I  replied  by  telegraph  as  follows : 

Will  tiaziSBiiA  report  as  soon  as  practicable.    Sarvey  not  yet  completed. 

Under  the  lunited  appropriation  available  for  surveys  and  examina- 
tions it  was  not  found  practicable  to  allot,  for  this  harbor^  the  amount 
estimated  as  the  co3t  of  survey.  The  small  amount  available  for  the 
examination  has  necessitated  a  painstaking  economy,  which  necessarily 
loses  much  time.  Even  with  this  the  results  will  not  be  satisfactory, 
and  very  careful  study  of  meager  data  will  be  necessary.  Enough  is 
known  to  justify  the  belief  that  any  material  increase  of  depth  over 
•  bars  in  this  harbor  will  cost  several  millions  of  dollars,  and  with  this  in 
contemplation,  for  a  harbor  on  a  sandy  coast  and  with  only  a  few  hun- 
dred dollars  available  for  investigation,  there  is  great  difficulty  in  for- 
mulating a  project. 

As  soon  as  this  survey  shall  have  been  completed  a  project  can  be 
submitted,  but  I  shall  not  be  satisfied  with  the  foundation  upon  which 
it  must  rest.    Whether  or  not  the  interests  of  uav\g^»t\ow.  xsvssi.'^  x^o^vt^ 
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the  expeoditare  of  several  millioDS  of  dollars  in  this  harbor,  a  sor 
for  the  purpose  of  its  improvement  has  been  twice  called  for  by  C 
gress,  and  for  this  reason  a  project  should  be  formulated ;  and  in  on 
that  the  examination  upon  which  sach  a  project  mast  rest  may  h 
some  reasonable  proportion  to  the  magnitude  of  the  expenditure 
volved  in  the  project,  I  respectfully  recommend  that  a  specific  app. 
priation  of  $5,000  be  asked  for  the  purpose  of  making  such  proper  si 
vey  and  examination. 

Very  respectfully,  your  obedient  servant, 

R.  Jj.  HoxiE, 
Captain  of  Engineers, 

The  Ohief  of  Enginbers,  17.  S.  A. 


APPENDIX  Q. 


IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE;  OF  WARRIOR,  TOMBIGBEE, 
AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS 
IN  MISSISSIPPI— IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY. 


REPORT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Mobile  Harbor,  Alabama. 

2.  Black  Warrior  River,  from  Tusoaloosa 
io  Daniel's  Creek,  Alabama. 

{Warrior  River^  Alabama. 
Tombigbee  River,    from  Fulton    to 
Vienna. 
Tombigbee  River,  below  Vienna. 
4.  Koxnbee  River,  Mississippi. 


5.  Pascagonla  River,  Mississippi. 

6.  Harbor  at  Biloxi  6ay,  Mississippi. 

7.  Pearl  River,  Mississippi,  between  Edin- 

bnrgh  and  Carthage. 

8.  Pearl  River,  Mississippi,  from  Jackson 

to  Carthaee. 

9.  Pearl  River,Missis8ippi,  below  Jack- 

son. 


EXAMINATION. 


10.  Tombigbee  River,  to  ascertain  what  imnrovement  is  necessary  to  make  said  river 
continuously  navigable  fh>m  Vienna^  Alabama,  to  Walker's  Bridge,  Mississippi. 


United  States  Engineer  Office, 
•  MoUley  Ala.,  July  13, 1888. 

Sir  :  I  have  the  honor  to  forward  herewith  annaal  reports  for  the 
fiscal  year  ending  Jane  30, 1888,  for  the  works  of  improvement  ander 
my  charge. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

The  Chief  op  Engineers,  U.  S.  A.  ^^^^^  ^f  Engineers. 


Q  '• 

IMPROVEMENT  OF  THE  HARBOR  AT  MOBILE,  ALABAMA. 

.  The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then 
being  5^  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Biver  Bar. 
The  appropriations  from  1827  to  1857  were  as  follows  : 

By  act  of  Congress — 

May  20,  1826 $10,000.00 

March  2, 1829 20,000.00 

Jane23,  1834 10,000.00 

March  3,  1835 17,997.60 

March  3,  1837 50,000.00 

July  7,  1838 50,000.00 

Angtist30,  1852 50,000.00 

207  997. 60 
By  act  of  Congress  March  3,  1857  (relief  claim) 20*,  833. 08 

Total 7m^^^^ 
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The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wiuo 
through  the  pass,  and  the  same  depth  with  an  unknown  width  over  tl:~ 
bar.    In  1860  the  channel  through  the  pass  was  found  to  have  shoak 
to  li  feet,  the  depth  of  water  on  the  bar  remaining  the  same,    ^o  feu- 
ther  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amount^  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet : 

By  act  of  Congress — 

July  11',  1870 150,000 

March  :S  1871 50,000 

Janel0rlH72 75,000 

March  3,  1873 100,000 

June  23,  1874 100,000 

March  3,  1875 26,000 

Total 401,000 

This  amount  wasexpended  in  dredging  a  channel  13  feet  deep  and  diOO 
feet  wide  from  the  mouth  of  the  Mobile  Eiver  through  Choctaw  Pass,  and 
in  deepening  and  extending  that  through  Dog  Biver  Bar  to  the  13- 
foot  curve  in  the  bay.  The  work  was  completed  in  September,  1876,  and 
the  channel  remained  practically  as  it  was  dredged  until  the  commeQCd* 
ment  of  the  present  project,  February  19,  1881. 

In  1878  a  survey  was  directed  to  be  made  in  order  to  determine 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22  feet, 
and  for  this  purpose  Congress,  by  act  June  18, 1878,  appropriated  the 
sum  of  $10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of  Engi- 
neers suggesting  several  plans  of  improvement.  Iii  March,  1880,  it  was 
finally  decided  to  continue  the  former  improvement  by  dredging  to  a 
depth  of  17  feet,  with  a  uniform  width  of  200  feet  from  the  17-foot  curve 
in  Mobile  River  to  the  curve  of  the  same  depth  in  the  lower  ba^,  the 
estimated  cost  being  $820,000.  From  1878  to  June  30, 1887,  the  following 
amounts  have  been  appropriated : 

By  act  of  Congress — 

June  18, 1878  (survey) $10,000 

March  3, 1879 100,000 

June  14, 1880 125,000 

March  3, 1881 100,000 

Augusta,  1882 125,000 

July  5, 1884 200,000 

August  6,1886 90.000 

Total.... 750,000 

Statement  of  work  done  under  the  above  appropriatUme, 


Dfttw  of  act. 


Mar.    3,1879? 
Jane  14, 1880  S 
Mar.    3, 1881 
Aug.    2,1882 
July    5. 1884 
Aag.    6, 18S6 


Name  of  contractor. 


George  C.  Fobe«  &.  Co. 

Q.L.LoDg 

R.  Moore 

Tobias  Bnrke 

R.  Moore 


Total. 


Contract 
price. 


J 


Number  of 

en  bio  jarda 

removed. 


Centt. 

12.3 

11.7 
12.3 

9. 

9.5 


1, 610. 804 

724,730 

888,093 

1. 920. 438 

829.854 


5, 073. 919 


Date  of  com* 

mencing 

•work. 


Feb.  19.1881 

Mar.  21. 1882 
Jan.  24,1883 
Sept.  19, 1684 
Oct     2, 1886 


Date  of  com- 
pleting work. 


Not.     9, 18S 

Jan.  24,1884 
Feb.  9. 1884 
Jane  15,18^4 
Apr.  25,1887 


^o  progress  was  made  in  the  improvement  of  the  channel  from  Mobile 
to  the  anchorage  in  tti^  \o^^t\i^^  tot\w^  llv^  dacal  year  ending  June 
30y  1888,  as  there  \vaa  no  mon^^  «.\^\\^\i\^. 


|W^ 


mmKumf^ 


■FI 
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Tabular  statement  showing  the  channel  aa  dredged  and  its  condition  June,  1888.. 


Locality. 


Clatter  No. 
Clast«T  No. 
Cluster  No. 
Claster  No. 
Cluster  No. 
Cluster  Na 
Cluster  No. 


4... 

5... 
6... 
7... 
8... 
9... 


Initial  point  at  mouth  of  Mobile 
River  or  Chain  Cluster  No.  1. 

From  Chain  Cluster  No.  1  to 
Chain  Cluster  No.  2. 

From  Chain  Cluster  No.  2  to  Up- 
per Gap  Li^ht  Stake. 

Upper  Gap  Light  Stake  to  Clna- 
ter  No.  2. 

Cluster  No.  2  to  Chain  Cluster 
No.  3. 

Chain  Cluster  No.  3  to  Lower  Gap 
SUke. 

Lower  Gap  Lif^ht  Stake  to  Clna- 
ter  No.  3. 

3  to  Cluster  No. 

4  to  Cluster  No. 

5  to  Cluster  No. 

6  to  Cluster  No. 

7  to  Cluster  No. 

8  to  Cluster  No. 

OtoClusterNo.  10.. 

Cluster  No.  10  to  Cluster  No.  11 . . 
Cluster  Na  11  to  Cluster  Na  12. . 
Cluster  No.  12  to  Cluster  No.  13. . 
Cluster  No.  13  to  Cluster  No.  14. . 
Cluster  No.  14  to  Cluster  So.  15. . 
Cluster  No.  15  to  Cluster  No.  16. . 
Cluster  No.  16  to  Cluster  No.  17 . . 
Cluster  No.  17  to  Cluster  No.  18. . 
Cluster  No.  18  to  Cluster  No.  19. . 
Cluster  No.  19  to  Cluster  No.  20. . 
Cluster  Na  20  to  Cluster  No.  21. . 
Cluster  No.  21  to  Cluster  No.  22. . 
Cluster  No.  22  to  Cluster  No.  23. . 
Cluster  Na  23  to  Cluster  No.  24. . 
Cluster  Na  24  to  Cluster  No.  25. . 
Cluster  No.  25  to  Cluster  No.  26. . 
Cluster  No.  26  to  Cluster  No.  27 . . 
Cluster  No.  27  to  Cluster  No.  28. . 
Cluster  Na  23  to  Cluster  Na  29. . 
Cluster  No.  29  to  Cluster  No.  30  . 
Cluster  No.  30  to  Cluster  No.  31. . 
Cluster  No.  31  to  Cluster  No.  32. . 
Cluster  No.  32  to  Cluster  No.  33. . 
Cluster  No.  33  to  Cluster  No.  34. . 
Cluster  No.  34  to  Cluster  No.  35. . 
Cluster  No.  35  to  Cluster  Nu.  36  . 
Cluster  No.  36  to  Cluster  No.  37. . 
Cluster  No.  37  to  Cluster  Xo.  38.  - 
Cluster  No.  38  to  Clutter  No.  3tf . . 
Cluster  Xo.39  to  Cluster  No.40.. 
Cluster  No.  40  to  Cluster  No.  41 . . 
Cluster  No.  41  to  Cluster  No.  42. . 
Cluster  No.  42  to  Cluster  No.  43. . 
Cluster  Xo.  43  to  Cluster  No.  44. . 
Cluster  No.  44  to  Cluster  Xo.  45. . 
Cluster  Na  45  to  Cluster  No.  46. . 
Cluster  No. 46  to  Cluster  No.  47. . 
Cluster  No.  47  to  Cluster  Xo.  48.. 
Cluster  No.  48  to  (luster  No.  49. . 
Cluster  No.  49  to  Cluster  No.  50. . 
Cluster  No.  50  to  Cluster  No.  51 . . 


Examination  June,  1888. 


Chain  Cluster  No.  1 . . . 

Chain  Cluster  No. 2... 

Upper  Gap  Light 
Stake. 
Cluster  No.  2 


Feet. 
200 

200 

200 

300 


Chain  Cluster  Na  3 . . .  i    200 + 


Lower  Gap  Light 
SUke. 
1?-19  :  Cluster  No.  3 


2.46 

3.23 

3.50 

4.02 

4.59 

5.09 

5.61 

6.11 

6.60 

7.08 

6.54 

8.03 

&54 

9.03 

9.52 

10.01 

10.52 

11.00 

11.41 

11.99 

12.45 

12.94 

13.42 

13.91 

14.40 

14.99 

15.39 

15.91 

16.21 

16.17 

17.24 

17.75 

ia27 

ia77 

19.25 

19.76 

20.27 

20.69 

21.29 

21.83 

22.33 

22.94 

23.35 

23.89 

24.40 

24.94 

25.49 

25.91 


2,603 
4,194 
1,338 
2,735 
2,998 
2.654 
2,713 
2.655 
2,610 
2,501 
2,418 
2,625 
2,666 
2,591 
1.582 
2.616 
2.659 
2,580 
2.550 
2,590 
2.502 
2.560 
2,535 
2,592 
2,592 
2,587 
2.620 
1,790 
2,580 
2,650 
2,750 
2,725 
2,750 
2,615 
2.540 
2,605 
2.705 
2.227 


145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
105 
105 
105 
|I05 
1145 
145 
145 
185 
185 
1185 
1185 
185 
185 
185 
185 
185 
185 
185 
3.160  \lSo 


2.824 
2,660 
3,230 
2, 145 
2,865 
2,701 
2,833 
2,930 
2,210 


1185 
185 
185 
185 
!l85 
185 
185 
185 
185 


18-19 
18-19 
ia.-19 
19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
lt^l9 
lR-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
!  18-19 
!l8-19 
18-19 
18-19 
,18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
ia-19 
18-19 
18-19 
18-19* 
li-19 
18-19 
18-19 
18-19 
18-19 


Cluster  No.  4. 
Cluster  No.  5. 
Cluster  No.  6. 
Cluster  No.  7 
Cluster  No.  8. 
Cluster  No.  9. 
Cluster  No.  10 
ClusterNo.il 
Cluster  Na  12 
Cluster  No.  13 
Cluster  No.  14 
Cluster  No.  15 
Cluster  No.  16 
Cluster  No.  17 
Cluster  Xo.  18 
Cluster  No.  19 
Cluster  No.  20 
Cluster  No.  21 
Cluster  No.  22 
Cluster  No.  23 
Cluster  No.  24 
Cluster  No.  25 
Cluster  No.  26 
Cluster  No.  27 
Clustet  No.  28 
Cluster  No.  29 
Cluster  No.  30 
Cluster  Xo.  31 
Cluster  Xo.  32 
Cluster  Xa  83 
Cluster  Xo.  34 
Cluster  No.  35 
Cluster  No.  36 
Cluster  Xo.  37 
Cluster  Xa  38 
Cluster  No.  39 
Cluster  No.  40 
Cluster  Na  41 
Cluster  No.  42 
ClusU»r  No.  43 
Clust*?rXo.44 
Cluster  Xo.  45 
Cluster  Xo.  46 
Cluster  No.  47 
Chister  Xo.  48 
Cluster  Xo.49 
(Jlu-ster  Xo.  50 
Cluster  Xo.  51 


200+ 

200+ 

200-1- 

200+ 

200+ 

200  + 

200+ 

200+ 

200+ 

200+ 

200  + 

200+ 

200+ 

200+ 

200-f 

200  + 

200-1- 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

315 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200+ 

200  + 

200+ 

200+ 

2(K)  + 

200+ 

200  + 

200  + 

200+ 

200  + 

200+ 


FetU 
19.0 

19.4 

21.2 

22.6 

20.2 

20.4 

18. » 

17.5 
16.  & 
17.6 
17.0 
16.8 
17.8 
17.0 


17. 
16. 
16. 


16.  i 
16.1 
16.3 
16.7 
16.5 
16.8 
16.5 
16.4 
16.4 
16.;2 
16.1 
15.8 
15.7 
15.2 
15.9 
15.6 
15.9 

ia2 

14.8 
14.5 
14.4 
15.2 
14.4 
14.5 
14.8 
14.6 
14.4 
14.2 
14.2 
14.2 
14.5 
14.5 
15.0 
15.3 
15.5 
15.8 
16.8 
17.9 


The  condition  of  the  channel  previous  to  the  commencement  of  the 
present  project  was  such  that  no  vessel  of  greater  draught  thau  I^^<^^\. 
could  come  to  the  city,  but  all  such  anchored  m  t\i^\o\<?^t\i^^^^^v^ 
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tanoe  of  28^  miles^  and  the  cargoes  were  lightered  or  rafted  to  andfi 
the  city  at  a  great  expense  and  frequently  at  considerable  loss  of  cai 
and  time. 

The  channel  of  17  feet  depth  with  a  width  of  75  feet  was  opened 
1882,  and  during  the  business  season  of  1882  and  1883  all  vessels 
tering  the   bay  came  up  to  the  wharves  of  the  port  and  there  ( 
charged  cargoes  or  ballast,  then  reloaded  with  full  cargoes,  or  tc 
depth  of  16^  feet,  and  in  some  cases  to  17  and  17^  feet,  but  owing 
the  vessels  getting  out  on  the  slopes  of  the  channel  thereby  pressi^ 
material  into  the  dredged  channel  and  also  causing  delay  to  other  vr 
eels,  it  was  deemed  best  to  limit  the  draught  to  16  feet  until  the  chs 
nel  was  widened ;  the  average  draught,  therefore,  during  1883, 18^ 
and  1885  was  15^  feet.    The  width  ^ing  increased  during  the  fisc 
year  ending  June  30,  1887,  the  draught  of  all  vessels  lolled  at  t 
wharves  was  between  15^  and  17  feet,  the  average  being  16  feet,  and 
all  cases  passing  through  the  channel  without  delay. 

Since  the  commencement  of  the  work,  or  ^m  1881  to  1888,  there  h 
been  a  shoaling  above  the  projected  depth  of  17  feet  of  about  l,600,f 
cubic  yards,  or  at  the  rate  of  about  228,600  cubic  yards  per  year. 

To  remove  this  will  cost  about $192, 

To  complete  the  widening  of  the  channel  to  the  full  projected  width  of  200 

feet  wiU  cost  about 84. 

To  complete  project,  including  preservation  of  improvement  to  June  ^, 

1889 ? 276, 

For  preservation  of  improvement  annually 30 

Money  statement 

July  1,1887,  amount  available $2,43E.v, 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 2,28 

July  1,  1888,  balance  available 157 

Amount  appropriated  by  act  of  August  11,  1888 2SO,000.w 

Amount  available  for  fiscal  year  ending  June  30,  1889 250, 157.84 

r  Amount  (estimated)  re<^uired  for  completion  of  existing  project 56, 000. Ot 

J  Amount'that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    56,  OOC  "** 
\  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867.  ^ 


COMMERCIAL  STATISTICS. 


The  following  is  a  statement  of  the  number  and  character  of  vessels  of  greater  ^1 
draught  than  13  feet  that  have  passed  through  the  17-foot  channel  without  any  mate-  \^ 
rial  delay  during  the  fiscal  year  ending  June  30,  1888.  ^ 


Draught. 

Steamers. 

Ships. 

Barks. 

Brigs. 

Schooners. 

Total 

Up. 

Down. 

Up. 

• 
Down.    Up.     Down. 

Up. 

Down. 

Up. 

Down. 

Up.     Dowi. 

13  to  14  feet.. 

! 

1 

11 
35 

1 

12 
33 

1             1 

14  to  15  feet.. 

1 

4 

13 

3 

' 

1 

1^           n 

15  to  16  feet.. 

16  to  17  feet.. 

4 

13 

3 

4 

4 

59    *   '    60 
1    

""7 7 

1              1 

109        m 

15             U 

17  to  17i  feet. 
nh  to  18  feet. 

3               J 

...      -         . 

i' 

.-.--..-.....    !...... 

1              I 

'                   1 

Total.. 

21 

i         20  * 

\    '[     '\  ''[    " 

[    '\      « 

48             45 

142  ,          IS 

w^ 
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Draught. 


1886-*87. 


13  to  14  feet   . 

14  to  15  feet .. 

15  to  16  feet.. 
16tol7feet.. 
17tol7ifeet. 

Total.. 


No. 


35 
43 
50 
37 
2 


176 


Draaght 


1881-'62. 


13  feet. 
13|feet 
14fe«t. 
14i  feet 


Total 


No. 


48 

10 

3 

1 


71 


Draught. 


1870-'80. 


13  feet.. 
ISifeet. 


Total. 


No. 


2& 

4 

2» 


The  following  statistical  statement  for  the  years  1887->'d8  was  fnmished  by  the  col> 
lector  of  onstoms  of  this  port : 


I>e«cription. 

Sntrances  June  30, 
1888. 

Entrances  June  30, 

1887. 

Clearances  June  80, 

1888. 

Clearances   Jane 
30, 1887. 

No. 

74 
80 
38 

192 

Tona. 

Crew. 

No. 

78 
84 
24 

186 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

80 
73 
31 

100 

Jons. 

Crew. 

IPonAtni 

65,498 

46,885 

8,0tl 

1,080 
942 
280 

47,723 

39,708 

7,771 

1,014 
871 
179 

2,064 

03 
63 
50 

206 

72.752 
27,004 
13.502 

1.408 
651 
342 

54,764 

31,706 

0,701 

1,131 
714 
241 

Coaatwise 

American 

•     Total 

110.424 

2,202 

05,202 

113, 918 

2,401 

96,171 

2,08t 

Imports  and  exports. 


Description. 


Dnties  on  imports 

Tonnage  daes 

Hospital  collections 

Mlscellansoas 

Total  collections 

Exports  to  foreign  ports 

Imports  of  foreign  goods,  valaes : 

Free 

Dutiable « 


1887. 


$9, 253. 40 

3,048.51 

691.00 

1. 420. 12 


14.413.03 


3,568,766.00 

55,039.00 
21,398.00 


$19,042.32 

2. 549.  70 

408.00 

750.78 


22, 750. 80 


2, 557, 854. 00 

82,725.00 
31,81L0O 


Comparative  statement  of  timber ^  lumber j  eto,y  shipped  by  vessels  to  foreign,  and  coastwise 

ports. 


Description. 

1888. 

1887. 

1881. 

Qaantity. 

Qaantity. 

Yalne. 

QiianUty. 

Lumber: 

Foreign 

Coastwise 

, feetB.M.. 

^.-do  — 

33, 016, 748 

12, 130, 000 
14, 047, 000 

$134,966 
154, 517 

11, 531, 251 
0, 587, 562 

Total 

33, 016,  748 

26,186.000 

280,483 

21, 188, 808 

feetB.M.. 

do.... 

Timber: 

Foreign 

Coastwise 

17,928,552 

21, 650, 000 
601,000 

210,396 
7,932 

20, 326, 056 
131.832 

Total 

17, 028, 552 

22, 311. 000 

218, 328 

20, 457, 888 

namber.. 

do-.-. 

Shingles : 

Foreign 

Coastwise 

482.500 

314,000 
2, 036, 000 

1,467 
20,180 

3, 000, 000 
2, 100, 000 

, 

Total 

482.500 

2. 350, 000 

21,647 

6, 060, 000 

number.. 

do 

Stares: 

Foreign 

Coastwise 

52.000 

43,000 
1, 078, 000 

4,697 
07.020 

01,462 

Total 

52,000 

1,111,000 

101. 717 

01,462 

1 

Comparative  statement  of  cotton  exported  from  MobilCy  Ala. 

From  September  1, 1887,  to  July  1,  1888 .\aJL«%..  ^^{» 

Jrom  September  1,1886,  toJulyl,  18S7 A<c> ^^1 


■r  •■  ■* ! 
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Q  2. 

IMPROVEMENT  OF   BLACK   WARRIOR   RIVER,    ALABAMA,  FROM  TUSCA-     J 

LOOSA  TO  DANIELS  CREEK.       .  ' 

The  survey  of  the  Black  Warrior  Eiver  from  Tuscaloosa  to  HBipsc^,  . 

Fork  was  made  in  the  fall  of  1879,  in  compliance  with  the  provlsioDS  of  I 

the  act  of  Congress  approved  March  3,  1879.  1 

The  report  is  contained  in  Report  of  Chief  of  Engineers,  1881,  Part  II,  I 
page  1218. 

Based  uiK)n  this  survey  the  following  appropriations  have  been  made : 

By  actof  July  5,  1684 $50,000 

By  act  of  August  5,  1886  ....^ 56,250 

Total 106,250 

Under  (he  first  of  these  appropriations  a  survey  for  the  purpose  of 
locating  locks  and  dams  and  to  furnish  data  for  the  preparation  of  de- 
tailed i>lans  and  estimates  was  commenced  in  September,  1884,  and  a 
report  providing  for  a  system  of  locks  and  movable  dams,  with  plans 
and  estimates  for  their  construction,  was  submitted  December  19, 1885. 

A  Board  of  Engineer  officers  met  in  Tuscaloosa,  Ala.,  February  10, 
1886,  to  consider  and  report  upon  the  project  submitted. 

The  Board  did  not  approve  the  method  i)roposed,  but  instead  recom-  i 
mended  the  improvement  to  be  prosecuted  under  ordinary  slack  water  ;' 
system,  with  locks  and  fixed  dams.  r| 

Plans  and  estimates  for  the  project  a^  recommended  were  submitted  || 
August  13,  1886,  and  with  certain  modifications  were  accepted  by  the  j 
Board  of  Engineers  in  their  report  dated  April  2,  1887.  I| 

The  extent  of  the  work  is  the  construction  of  five  locks  with  fixed  5 
dams  from  Tuscaloosa  to  Daniels  Creek,  a  distance  of  14|  miles.  ^, 

The  project  adopted  is  to  alford  a  water-way  for  transportation  of  coal 
in  barges  from  the  Warrior  coal-fields  by  a  slackwater  system  of  locks    i 
and  fixed  dams,  and  the  estimated  cost  is  $741,670.  | 

The  above  project  was  approved  May  19, 1887,  ^ith  the  stipulation  | 
**  that  no  work  was  to  be  undertaken  upon  any  portion  of  the  improve- 
m6nt  where  the  purchase  of  land  for  sites,  etc.,  would  be  required,"  and 
instructions  were  issued  to  ascertain  the  quantity  ^^  of  land  that  wonld 
be  required  for  the  lock  and  dam  sites,  and  other  purposes  of  the  work, 
and  to  submit  report  of  the  same,  with  maps  of  the  same,  showing  by 
metes  afid  bounds  the  precise  location  of  such  lands,  together  with  an 
estimate  of  their  probable  cost,  so  that  the  subject  might  be  presented 
to  Congress  at  its  next  session  for  the  desired  legislation." 

The  investigation  of  titles  to  the  land  required  for  sites  for  Lock  Jfo. 
1  and  lock-teuder^s  house  (to  be  used  as  an  engineer  office)  was  made 
during  the  month  of  June,  and  survey  to  locate  these  sites  commenced. 

This  constituted  the  work  during  the  fiscal  year  ending  June  30, 18S7. 

During  the  month  of  November,  1887,  the  board  of  mayor  and  alder- 
men of  the  city  of  Tuscaloosa,  Ala.,  deeded  to  the  United  States  the 
land  on  the  east  side  of  the  Black  Warrior  River  required  tor  site  of 
Lock  No.  1. 

Proposals  for  constructing  a  lock-tender's  house  were  opened  March 
10, 1888,  the  contract  awarded  to  William  Miller,  of  Tuscaloosa,  Ala., 
and  the  house  completed  in  May,  1888. 

Proposals  for  preparation  for  and  construction  of  Lock  No.  1  were 
opened  April  23,  1888.  All  the  bids  were  deemed  too  high  and  rejected. 

Authority  was  asW^d  ^liiA.  ^t^^TVixOid  for  the  construction  of  Lock  No. 


wm^ 
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1  by  hired  lab9r  aQd  purchase  of  material  aui  supplies  by  contract  as 
far  as  possible. 

Operations  daring  the  fiscal  year  ending  June  30,  1,888,  consisted  in 
the  erection  of  a  lock-tender's  house,  a  building  for  quarters,  a  Isitchen, 
a  store-room  and  tool-room,  a  cement  warehouse,  a  blacksmith^s  shop, 
and  a  sbed. 

About  1  acre  of  .the  lock-site  was  cleared. 

Three  thousand  two  hundred  yards  of  earth  were  excavated  from  the 
foundation  pit  of  the  bank- wall. 

The  quarry  site  was  determined  on  and  stripped^  with  170  feet  front 
and  70  feet  d^ep,  and  the  ledges  faced  for  regular  work. 

Five-sixths  of  the  track  to  the  quarry  (IJ  miles)  was  graded,  and  300 
feet  of  trestle  framed. 

The  lower  end  of  the  coflfer-dam,  from  10  to  12  feet  high  agd  10  feet 
wide,  was  put  in  from  the  bank  for  50  feet  out. 

A  boiler  boat  and  a  small  flat  were  built. 

The  river  is  at  present  navigable  at  high  water  only,  and  even  then 
sufficiently  dangerous  to  put  astop  to  all  commerce  on  the  river,  although 
barges  have  been  frequently  floated  down  to  Mobile  loaded  with  coal. 

It  is  proposed  to  apply  the  funds  available  during  the  fiscal  year  end- 
ing June  30,  1889,  to  the  construction  of  lock-walls,  lock  gates,  etc., 
dam  abutments  of  Lock  Ko.  1,  according  to  the  approved  plans,  or  to 
execute  as  much  of  the  above  work  as  the  amount  available  will  permit. 

The  enormous  quantity  of  coal  in  the  country  through  which  this 
river  flows,  and  its  excellent  quality  and  accessibility,  prove  conclu- 
sively the  importance  of  the  early  completion  of  this  improvement,  ren- 
dering it  available  for  the  use  of  the  General  Government,  the  people 
of  the  Gulf  States,  and  the  steamers  of  all  nations  employed  in  the  com- 
merce of  the  Gulf. 

Maney  statement. 

July  1,  18^7,  amount  available ...$101,099.98 

July  1,  1868,  aipount  expended  dating  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 6,495.33 

July  1,  1888,  balance  available 94, 604. 6^ 

Amount  appropriated  by  act  of  August  11,  1888 * 100,000.00 

Amount  avaUable  for  fiscal  year  ending  Jane  30,  1639 194, 604. 65 

{Amount  (estimated)  required  for  completion  of  existing  project 539, 420.  UO 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  June  30, 1890  500, 000. 00 
Submitted  In  compliance  with  reqnirementsoi  sections? of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propoBoU  for  construction  of  look-tender' $  houee  at  Tuaoalooaaj  Ala,  opened 
March  10,  1888,  5^  A.  X.  Damrelly  major j  Corps  of  Engineers, 


Vo. 

Kftmet  and  reaidencea  of  bidders. 

Price. 

Time  of  commencement. 

Time  of  completion. 

1 
2 

8 

4 

WiUiAm  Miller,  Tasoaloosa,  Ala. 

WiUiam  L.   CampbeU,  Mobile, 

Ala., 
OUver  CaldwelL  Mobile,  Ala ... . 
«r.  H.  Gardner,  New  Orleans,  La 

$1,990 

2,430 

2,250 
2,440 

In  accordance  with  spec- 
ifications. 
do 

do 

do 

In  accordance  with  spec* 
ideations. 
Do. 

Do. 
Do. 

• 

^'TW^r^ 
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Abstract  of  proposals  for  preparations  for  %nd  o(mstrwstion  of  Lock  No.  1,  and  eaEoovat 
of  the  diannel  below  in  the  Black  Warrhr  Biver^  near  Tusoaloosa,  Ala.,  and  opened  A^ 
&,  1888,  by  A.  N.  Damrellj  major ,  Engineers, 


Ko. 

1 
2 


8 

4 


Names  and  reaidenoes  of  bidders. 


L.  M.  PetiUdidier,  Cincinnati,  Ohio 
— ^— ,  BLrminghani',  Ala. . . 

J.  A.  J.  Smith.  Cincinnati,  Ohio  . . . 
Reilly  &  Gade,  Atlanta,  Ga 


Price. 


$161, 448. 75 
97,610.80 


173.0m.87 
162,557.85 


Time  of  oommmeement 
and  completion. 

In   accordanoe   with 

specifloations. 
do 

do 

do 


Ttamarks. 


Ko  aignatnre  to  i 
posal  or  bidd 
bond. 

ISytal  on  propottl 
correct.  Amc 
on  this  abstrsd 
corrected  total 


Q3. 

improvement  of  warrior  and  tombigbbe  rivers,  alabama  a3 

Mississippi. 


WARRIOR  RIVER. 

The  examinatiou  and  partial  sarvey  of  the  river  was  made  in  18^ 
and  report  thereon  may  be  found  in  the  Keport  of  the  Chief  of  En 
neera  of  1875,  Part  II,  page  16. 

In  its  original  condition  the  river  was  well  adapted  for  high-wai 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradoAlly  redi 
ing  to  150  feet  near  its  mouth. 

For  an  average  period  of  five  months,  during  the  winter  and  sprii 
the  navigable  depth  ranged  from  10  to  40  feet,  and  the  chief  diffical 
experienced  was  from  overhanging  trees,  which  sometimes  carried  aw 
the  chimneys  of  steamboats  and  damaged  their  upper  works.  Belo^ 
10-foot  stage  snags  began  to  be  troublesome,  and  when,  as  summer  ^ 
preached,  the  river  receded  to  a  stage  4  to  5  feet  above  low  water,  na' 
gation  for  all  practical  purposes  was  brought  to  a  close. 

The  obstructions  to  low- water  navigation  rendering  it  impracticable 
were: 

(1)  Ninety-four  bars  and  reefs,  that  afforded  generally  a  ruling  depth 
of  18  to  30  inches  only;  in  some  cases  shoaling  to  12  inches. 

(2)  Numerous  snags  and  sunken  logs,  occurring  mainly  in  the  narrow 
bar  chutes,  but  frequently  met  with  in  the  reaches  also. 

(3)  Overhanging  trees,  that^t^esides  being  troublesome  in  high  stages, 
effectually  closed  narrow  chutes,  even  had  they  been  otherwise  navi- 
gable. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Oongress 
of  March  3, 1875,  and  the  project  adopted  was  to  deepen  the  bcirs,  remove 
the  snags,  etc.,  and  cut  down  the  overhanging  timber,  with  a  view  of 
obtaining  for  small  boats  a  low- water  channel  80  feet  in  width  by  4 
feet  in  depth. 

The  estimated  cost  of  the  improvement  was  $151,103. 

The  work  was  commenced  in  1875,  and  has  been  prosecuted  annuallj 
up  to  November  10,  1885,  for  an  average  period  of  four  months  in  each 
year,  with  results  as  hereinafter  given. 

The  original  project  called  for  the  improvement  of  94  bars  and  reefs, 
covering  an  aggregate  distance  of  14  miles  out  of  a  total  length  of 
river  (Tuscaloosa  to  De»moi^o\\ft^  of  140  miles. 
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Forty-nine  bars,  occupying  an  aggregate  length  of  4*64  milea^  have 
^^en  worked  upon  daring  those  seasons  in  which  the  funds  available 
were  sufficient  to  equip  and  employ  a  force  for  this  purpose. 

The  most  essentisd  work,  and  a  necessary  preliminary  to  bar  improve- 
ment, being  the  removal  of  snags  and  logs,  together  with  the  cutting 
of  overhanging  timber;  the  means  at  hand  having  been  every  year 
largely,  and  in  some  seasons  wholly,  devoted  to  the  pit>secution  of  this 
work,  which  has  proved  of  much  greater  magnitude  than  expected. 

The  original  estimate  of  snags  to  be  removed,  made  from  actual  count 

of  those  in  sight,  was  a  little  less  than  1,100,  while  up  to  this  time  over 

7,700  have  been  taken  out    More  than  8,400  trees  have  also  been  cut 

from  the  banks.    The  work  of  removing  snags  and  logs  has  been  re- 

leated  several  times  over  a  great  part  of  the  river.    This  has  been 

lade  necessary  from  the  obstructions  caused  by  the  trees  that  are 

every  year  thrown  into  the  river  by  land-slides  and  caving  banks.    It 

has  also  happened  in  many  cases  that  alter  clearing  a  chute  from  logs, 

ther  underlying  logs  becoming  disengaged  would,  after  a  while,  rise  at 

ne  end  and  form  fresh  obstructions. 

The  cause  of  this  latter  class  of  obstructions  has  nearly  ceased  to  op- 
iate, but  those  of  the  others  mentioned  continue  to  act,  and  will  do  so 
ntil  stability  shall  have  been  given  to  the  banks.    The  work  for  thi^ 
_  orpose,  sloping  and  revetting,  was  not  originally  contemplated,  but 
the  necessity  for  it  has  become  apparent,*  not  only  to  keep  the  channel 

ee  from  snags,  but  to  give  permanency  to  the  improvement  made. 

The  improvements  made  up  to  the  end  of  the  fiscal  year  ending  June 
30,  1887,  have  lowered  the  navigable  stage  fully  3  feet.  This  has  been 
practically  demonstrated  by  a  steamer,  which  made  the  trip  to  Tusca- 
loosa and  returned  with  600  bales  of  cotton  on  a  stage  hardly  2  feet 
above  low  water,  the  boat  drawing  at  the  time  4^  feet. 

At  the  commencement  of  the  last  fiscal  year  it  was  found  that,  from 
long  disuse  the  plant  belonging  to  this  improvement  was  in  a  very  un- 
serviceable condition,  a  greater  portion  of  the  working  season  would 
have  been  consumed  in  procuring  new  outfit,  contracting  for  supplies, 
etc.  It  was  therefore  deemed  judicious  and  advantageous  to  defer  all 
work  until  spring,  with  the  expectation  that  Congress  would  make  aa 
additional  appropriation,  by  which  a  much  more  efficient  plant  could 
haVe  been  procured  and  better  work  done. 

The  act  failing  to  become  a  law,  and  the  plant  being  inadequate  to 
the  work  proposed,  authority  was  obtained  to  prosecute  operations  by 
contract. 

Advertisements  inviting  proposals  were  published  May  24,  and  bids 
opened  June  7,  1887. 

Only  two  bids  were  received,  the  lowest  being  John  Maguire,  of  Mo- 
bile, Ala.  No  decision  as  to  award  had  been  reached  at  the  end  of  the 
fiscal  year. 

The  proposed  improvement  of  the  Black  Warrior  River  above  Tusca- 
loosa necessitates  a  modification  of  the  existing  project  for  the  improve- 
ment of  the  river  below  Tuscaloosa,  so  as  to  accommodate  a  coal  traffic 
not  contemplated  in  original  plans  and  estimates. 

No  detailed  survey  of  this  river  had  ever  been  made  (only  an  exam- 
ination and  partial  survey),  it  was  therefore  considered  essential  that  a 
complete  and  thorough  survey  of  the  entire  river  from  Tuscaloosa  to 
its  mouth  should  be  made,  whereon  to  base  plans  and  estimates  for 
greater  width  and  depth  of  channel. 

Thid  survey  was  authorized,  and  $1,800  from  the  appropriation  ws^a 
allotted  for  the  work. 
sya  88 76 
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The  survey  was  commenced  on  May  20, 1887,  and  at  the  close  of  b 
fiscal  year  had  covered  30  miles  of  the  river. 

This,  together  with  the  care  of  the  public  proi)erty  and  the  preli 
inaries  for  the  contract  work,  constituted  operations  for  the  fiscal  ye 
ending  June  30, 1887. 

The  sum  of  $17,242.96  was  available  July  1, 1887,  for  continuing  tl 
improvement  of  tnis  section  of  the  river. 

A  contract  was  entered  into  with  John  Maguire,  of  Mobile,  Ala.,  Jc 
23, 1837,  for  the  improvement  of  this  river,  and  work  was  commenc 
by  the  contractor  August  26, 1887,  at  a  point  ^  mile  above  the  moi 
of  the  river,  and  continued  up  stream  to  a  point  J  mile  below  Millwoi 
42  miles  from  point  of  commencement. 

This  stretch  was  only  partially  improved,  the  object  being  to  aff( 
as  great  a  relief  as  possible  for  the  present  boating  season. 

On  November  21, 1887,  when,  funds  being  nearly  exhausted,  the  C4 
tract  was  closed  and  operations  suspended. 

The  survey  of  this  section  of  the  river  was  continued  until  the  end 
July,  when,  the  amount  allotted  being  exhausted,  the  party  was  trai 
ferred  to  survey  of  Tombigbee  River. 

The  survey  of  the  Warrior  Biver  was  completed  to  a  point  50  mi 
below  Tuscaloosa. 

This  survey  was  resumed  October  1, 1887,  two  parties  being  in  t 
field ;  one  working  up  stream  from  Demopolis,  the  other  from  Steel 
down. 

At  the  end  of  November,  1887,  the  survey  was  suspended,  not  bei 
completed. 

The  following  is  the  s;ummary  of  work  performed  during  the  fis( 
year. 

Suags  with  roots,  embedded,  removed ••••.      ( 

Suags  withoat  rooU|  embedded,  removed .•..  1, 

Stumps  removed ! 

Sawyers  removed.. 

Slip-iDS  removed.... • •.•...... 

Snags  cat  and  turned  adrift 

Logs  cut  and  turned  adrift 

Trees  felled,  palled  ba<^k,  and  cut  up ; * 

Trees  filled,  cut.  trimmed,  and  turned  adrift 

Trees  felled,  cut,  and  sunk  in  deep  water 

The  condition  of  the  improvement  on  June  30,  1888,  is  such,  that  t' 
river  is  safely  navigable  at  a  stage  of  water  3  feet  lower  than  was  f< 
merly  practicable,  enabling  boats  of  3  feet  draught  to  run  when  ti 
water  is  1  foot  above  ordinary  low  water. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  a 
plied  to  continuing  the  improvement  according  to  the  existing  proje< 

With  open  river  navigation,  improved  as  proposed,  it  is  expected  th 
the  river  will  afiford  safe  and  easy  navigation  throughout  the  year,  thou^ 
during  the  low-water  period  the  depth  a£forded  wUl  be  sufficient  only  i 
light  draught  boats. 

For  tows  drawing  5  to  6  feet  uninterrupted  navigation  may  be  e 
pected  for  six  months,  with  boating  stages  occurring  irregularly  for  thi 
months  more. 

This  work,  after  completion,  will  require  renewal  for  some  years  at  1 
least,  at  a  cost  of  $8,000  yearly.  ' 

The  commercial  advantages  expected  are : 

(1)  The  reduction  of  freight  rates  in  consequence  of  competition  I 
tween  riverandrail,amounting,  as  estimated  in  former  reports, to  $60|0w. 
annually  on  the  pteaeut  \iV3L«>\\i^^^  oi  xXifeN'I^Ytvftt  Valley,  3 
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(2)  Doing  away  with  the  uncertainty,  irregalarity,  and  in  great  meas- 
ure the  risk  heretofore  attendant  apon  river  transportation,  and  conse- 
quently reducing  its  cost. 

(3)  The  utilization  of  the  river  as  a  chanuel  for  coal  transportation 
to  the  Gulf. 

Money  statement 

Jnly  1,  1887,  amoant  available $17,248.96 

Jaly  1,  1888,  amount  expended  daring  fiscal  yeari  excloBiye  of  liabilities 
outstanding  Jaly  1,  1887 16,940.00 

July  1,  1888,  balance  available 302.96 

Amount  appropriated  by  act  of  August  11, 1888 18,000.00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1889 18, 302. 96 

[  Amount  (estimated)  reouired  for  completion  of  existing  project 16, 714. 62 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    17, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
I    harbor  acts  of  1866  and  1867. 


Ab8traciofMd$  opened  June  7,  ISS7,  far  improving  the  Worrier  B^eer,  helow  Tueealooea^ 

Ala, 


1 
2 


VsBM  and  reddenoe  of  blddsr. 


John  Magaiie.  Mobile.  AU 

Rittenbouse  Moore,  Mobile,  Ala 


Estimated 

cottbr 

hired  labor 

exclnsive 

of  repaiis 

to  plant, 

etc. 


$484.94 

4M.04 


\  XoTB. — ^The  totals  were  obtained  by  moltiplyinff  tne  price  by  the  relative  per  oenl  each  olaaa  beara 
to  the  whole  namber  of  obatmctiona  to  be  reoioved,  ana  are  the  total  for  removing  100  obstmotiona  of 
all  classea. 

COMMSRCIAL  STATISTICS. 

The  following  is  a  comparative  statement  of  the  amount  of  cotton  brought  down 
the  Warrior  River,  being  all  the  commercial  statistics  that  could  be  obtained  for  this 
work: 

Balea. 

Prom  September  1, 1887,  to  July  1,  1888 6,884 

From  September  1, 1886,  to  July  1,  1887 6,404 

mPBOTEMENT  OF  TOMBIGBEE  BIYEB,   ALABAMA   AND  MISSISSIPPI. 

The  improvement  of  the  Tombigbee  Biver  in  Mississippi  was  author- 
ized by  act  of  March  3, 1873,  and  its  improvement  below  Oolnmbns  by 
act  of  Marsh  3, 1875.    Its  continuance  has  been  provided  for  by  the 
following  appropriations,  made  under  the  Warrior  and  Tombigbee  rivers 
jointly:  ^ 

By  act  of — 

March  3,1873 •, $10,000 

March  3,  1875 25,000 

August  14,  1876 15.000 

June  Id,  1878 40,000 

March  3,1879 30,000 

Jane  14, 1880 51,000 

March  3, 1881 26,000 

August  2,  1882 31,000 

July  5, 1884 37,000 

Angnst5, 1886 37,500 


Total "^Wl^^^JKi 
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The  act  of  July  5, 1884,  made  two  divisions  of  the  Tombi^bee 
viz :  *'  Falton  to  Vienna  "  and  "  below  Vienna."    This  division  is 
cordingly  observed  in  this  report. 

FULTON  TO  VIENNA. 

In  its  original  condition,  from  Vienna  (340  miles  above  Mobile)  np 
Goiambhs  (416  miles  from  Mobile),  the  river  was  very  much  obstruct 
by  snags  and  overhanging  trees,  and  bars  having  only  from  12  to 
inches  at  low  water. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  and  ceased 
when  the  river  fell  to  a  stafi^e  of  4  feet  above  low  water. 

From  Colnmbas  to  Aberdeen  (481  miles  from  Mobile)  navigation  ^ 
difficult  on  a  12  foot  stage ;  to  Cotton  Gin  Port  (51  miles  from  Mobi 
it  was  practicable  for  barges  only,  and  to  Falton  (593  miles  from  ^ 
bile)  there  was  no  navigation  at  ^11. 

The  project  adopted  for  improvement  was  to  open  a  low-water  obi 
nel  having  a  minimum  depth  of  3  feet  to  Oolumbus.  From  Oolamb 
to  Fulton  the  river  was  to  be  cleared  of  snags  and  overhanging  trc 
for  its  improvement  during  the  boating  stages,  open  river  navigatiou 
low  water  not  being  considered  practicable. 

The  estimated  cost  of  the  improvement  of  the  entire  Tiv&r  was  $2( 
000. 

The  improvement  has  been  prosecuted  under  the  varioos  appropi 
tious  in  accordance  with  the  j^roject,  with  the  following  result  np  to  1 
close  of  the  fiscal  year  ending  June  30, 1887. 

From  Fulton  to  Columbus  (177  miles)  the  proposed  improvement } 
been  completed,  and  the  river  is  navigable  down  to  a  stage  of  4  f 
above  low  water,  but  requires  reworking,  as  there  has  been  a  large 
cumulatiou  of  snags,  etc.,  since  work  was  suspended. 

From  Columbus  to  Vienna  the  river  is  navigable  on  a  2-foot  rise 
boats  drawing  3  feet. 

All  of  the  river,  except  about  3  miles  near  Pickensvilley  has  b^ 
well  cleared  of  logs,  of  which  4,280  have  been  ta»ken  out. 

Twenty  bars  that  originally  afforded  a  depth  of  12  to  20  inches  hi 
been  improved,  and  the  depth  increased  to  3  feet. 

Fifteen  bars  of  18  to  24  inches  depth  remain  unimproved  and  previ 
low- water  navigation. 

No  work  was  done  on  this  section  of  the  river  during  the  fiscal  y< 
1887,  for  the  following  reasons:  The  plant  and  outfit,  from  long  serv 
and  from  many  months'  disuse,  had  become  worn  out  and  nnserviceab 
and  the  amount  available  did  not  justify  the  expenditure  of  the  lai 
amount  required  to  procure  a  new  plant;  it  was  therefore  thought  b 
to  await  action  of  Congress  in  expectation  of  a  further  appropriatioi 

The  act  failing  to  become  a  law  and  the  funds  on  hand  being  insu 
cient  both  to  supply  new  plant  and  prosecute  operations*  it  was  ( 
termined  to  do  the  work  by  contract. 

Advertisement  inviting  proposals  was  published  on  Ma;^  24,  and  b 
opened  June  7,  1887. 

Three  proposals  were  received  for  improvement  from  Fulton  to  Vienna. 
Mr.  Peter  Burke,  of  Mobile,  Ala.,  was  the  successful  bidder. 

The  award  had  not  been  made  at  the  end  of  the  fiscal  year. 

The  sum  of  $7,451.29  was  available  July  1, 1887,  for  the  improvement 
of  this  section  of  the  river. 

A  contract  was  entered  into  with  Peter  Burke,  of  Mobile,  Ala.,  July 
23j  1887,  for  the  improvement  of  the  river  from  Shylock  Bar  down- 
Stream  as  far  as  tbe  amouvit  »m«jCv^\A^  ^wjX.^  ^^\\si\fc. 
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The  necessary  plant  for  performiDg  the  contract  work  on  this  section 
of  the  river  left  Mobile  August  20, 1887,  bnt  owing  to  extreme  low  water 
was  anable  to  proceed  as  high  up  as  Vienna. 

On  November  14,  operations  on  this  section  of  the  river  were  com- 
menced under  contract.  Commencing  at  Bodgers  Field  (32  miles  above 
Vienna)  the  work  waa  carried  down  to  Kingold's  Blufif  (23  miles  above 
Vienna). 

On  account  of  high  water  work  was  suspended  December  24,  1887, 
and  re<<nmed  again  April  18, 1888. 

Commencing  at  Ringgold's  Bluff  f23  miles  above  Vienna),  the  work 
was  carried  down  to  Hancock's  (7  miles  above  Vienna). 

On  account  of  exhaustion  of  appropriation,  operations  were  suspended 
on  May  12, 1888. 

Twenty-five  miles  of  river,  from  Rodger's  Field  to  Hancock's,  were  im- 
proved. 

The  following  is  the  summary  of  work  performed  during  the  fiscal 
year:  . 

Snags  remoTed • 850 

fitnmps  removed - 12 

81ip-iDs  removed 9 

Trees  felled  and  pnlled  back 128 

Trees  cut  into  12-foot  lengths 110 

Trees  felled  and  sunk 4 

"  Shylock  Bar,"  the  most  troublesome  point  on  this  part  of  the  river, 
has  been  improved ;  seven  other  very  troublesome  bars  were  also  im- 
proved, and  boats  ^hat  can  go  over  the  rocks  at  Hancock's  can  go  to 
Pickensville  without  trouble. 

All  of  the  work  was  preservation  of  improvement  previously  made. 

A  survey  of  this  part  of  the  river,  from  Vienna  to  the  mouth,  was 
eommenced,  but  not  completed,  daring  the  fiscal  year. 

The  cost  of  the  maintenance  of  the  improvement  when  completed 
will  be  about  $8,000  annually. 

Money  statement 

July  1, 1887,  amount  available $7,451.29 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 6,552. 02 

July  1,  1888,  balance  available 698.67 

Amount  appropriated  by  act  of  August  11,  1888 6,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 398. 67 


Abatrtict  of  bids  opened  June  7, 1887,  for  improving  Tomhighee  River  from  Fulton  to  Vienna. 


Ho. 


1 

2 
3 


Ksme  and  residence  of  bidder. 


S.  H.  Berg.  Aberdeen,  Miss 

Peter  Barke,  Mobile,  Ala 

Rittenhoaae  Moore,  Mobile,  Ala. 


Price  pro- 
posed. 


$1,125.05 

704. 16 

1,104.02 


Estimated 

co8t  bv 

hiied  labor 

exclusive  of 

repairs  to 

plant,  etc. 


$484.94 
484.91 
484.94 


NoTK.— The  totals  were  obtained  by  multiplying  the  price  by  the  relative  per  cent  each  class  bears 
to  the  whole  number  of  obstructions  to  be  removed,  and  are  the  totals  for  removing  100  ob8truGtloti&  <\t 
aU  classes. 
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BELOW  VIENNA, 

In  its  original  condition  the  river  was  navigable  throughout  the  ye 
to  Bladen  Springs,  the  ordinary  limit  of  tide  water,  143  miles  fn 
Mobile. 

Daring  low  water,  however,  the  depth  was  sometimes  reduced  t< 
feet.  Moreover  snags  were  troublesome,  and  at  some  points  daugeroi 
so  that  they  could  be  passed  only  in  daylight. 

From  Bladen  to  Demopolis  (243  miles  from  Mobile)  low- water  na 
gation  was  difficult,  both  from  bars  in  which  the  boats  grounded  a 
from  snags  and  sunken  logs.  At  times  only  18  inches  cquld  be  foai 
on  some  of  the  bars,  and  then  the  boats  turned  back  at  Bladen. 

Prom  Demopolis  to  Vienna  (340  miles  from  Mobile)  there  were  nu 
erous  bars,  affording  only  12  to  18  inches  at  low  water,  and  thechani 
throughout  was  much  obstructed  by  snags. 

Overhanging  trees  were  troublesome  in  all  stages  of  water,  and  oft 
inflicted  damage. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the  hi|. 
water  season,  and  ceased  when  the  river  fell  to  a  stage  4  to  G  feet  abo 
low  water. 

The  project  adopted  was  to  open  a  low-water  channel  of  navigal 
width  having  a  minimum  depth  of  4  feet  to  Demopolis,  and  3  feet  fn 
this  place  up  to  Oolumbus. 

The  estimated  cost  of  the  improvement  of  the  entire  river  w 
$205,000. 

The  work  was  commenced  in  1873,  and  the  appropriation  Of  $10,0'^'^ 
soon  exhausted. 

It  was  not  resumed  until  August,  1878,  since  which  time,  up  to  Oe 
ber  20,  1885,  it  has  continued  during  low-water  seasons  for  an  annc 
average  period  of  five  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snaggir 
and  bank  trimming,  which  are  essential  preliminaries  to  bar  impro\ 
ments.  A  considerable  amount  of  the  latter  work  has  also  been  doi 
during  the  years  in  which  funds  available  allowed  the  employment  oi 
force  for  that  purpose. 

The  result  obtained  under  appropriations  prior  to  that  of  August 
1886,  was  as  follows : 

Four  thousand  one  hundred  and  fifty-two  snags  have  been  remov 
and  the  banks  well  trimmed  of  overhanging  timber. 

This  work,  together  with  the  bar  improvements  made,  gave  safe  navi- 
gation, with  3  feet  depth  at  ordinary  low  water  to  Demopolis. 

Between  Demopolis  and  Vienna  fourteen  bars  have  been  improved, 
on  eleven  of  which  a  depth  of  3  feet  has  been  secured. 

Fifteen  bars  below  Demopolis  and  thirty  above  remain  to  be  im- 
proved before  the  channel  will  have  the  desired  depth.  Until  this  is 
done  the  full  benefit  of  the  improvement  made  will  not  be  felt. 

The  railroad  bridge  at  Jones  Bluff  gives  a  difficult  and  unsafe  passage 
for  descending  boats,  in  consequence  of  a  projecting  rock  bluff  above 
the  bridge  which  closes  one  draw-opening  and  throws  a  crosscurrent 
through  the  other. 

Ko  work  was  done  on  this  section  of  the  river  during  the  fiscal  year 
ending  June  30, 1887,  for  the  following  reasons  :'The  plant  and  outfit, 
from  long  service  and  from  many  months'  disuse,  had  became  worn  out 
and  unserviceable,  and  the  amount  available  did  not  justify  the  ex- 
penditure of  the  large  amount  required  to  procure  a  new  plant ;  it  waa 
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therefore  thoaght  best  to  await  action  of  Congress  in  expectation  of  a 
further  appropriation. 

The  act  failing  to  become  a  law  and  the  funds  on  hand  being  insuffi- 
cient both  to  supply  new  plant  and  prosecute  operations,  it  was  deter- 
mined lo  do  the  work  by  contract. 

Advertisement  inviting  proposals  was  published  on  May  24  and  bids 
opened  Jane  7, 1887. 

Two  proposals  were  received  for  improvement  below  Vienna.  Mr. 
Peter  Burke,  of  Mobile,  was  the  successful  bidder. 

The  award  had  not  been  made  at  the  end  of  the  fiscal  year. 

The  sum  of  $10,476.13  was  available  July  1, 1887,  for  continuing  the 
improvement  of  this  section  of  the  river. 

A  contract  was  entered  into  July  23,  1887,  with  Peter  Burke,  of  Mo- 
bile, for  improving  Tombigbee  River  below  Vienna. 

At  the  end  of  August,  1887,  work  on  the  improvement  under  contract 
with  Peter  Burke  was  commenced  with  two  working  parties,  one  party 
working  from  Bee  Tree  Bar  (94  miles  below  Vienna)  up-stream,  the  other 
party  working  from  St.  Nicholas  Point  (96  miles  above  Mobile)  up- 
stream. 

Thirty-nine  and  one-half  miles  from  Bee  Tree  Bar  were  improved,  in- 
cluding several  troublesome  bars. 

Eight  miles  from  Saint  Nicholas  Point  to  Singleton's  were  improved, 
making  a  total  of  47}  miles  of  river  improved  by  the  contractor  during 
the  fiscal  year. 

On  October  15, 1887,  the  funds  being  nearly  eidiausted,  operations 
were  suspended. 

The  following  is  the  summary  of  work  performed  by  the  contractor 
during  the  fiscal  year : 

Snags  with  roots,  imbedded,  remoyed • • 371 

Snags  without  roots,  imbedded,  removed • 630 

Sawyers  removed 11 

Slip-ins  removed 27 

Stnmps  removed ...- 68 

Trees  felled  and  pulled  back 65 

Trees  out  and  turned  adrift 335 

Trees  felled  and  sunk  in  deep  water 4 

Trees  deadened 28 

The  condition  of  the  river  on  June  30,  1888,  is  such  as  to  afford 
safe  navigation  with  a  3-foot  depth  of  water  from  the  mouth  up  to 
Thompkin's  Bluff,  197  miles  above  Mobile,  with  a  2-foot  depth  up  to 
Kirkpatricks,  270  miles  above  Mobile,  and  with  a  1-foot  depth  up  to 
Vienna. 

The  amount  available  and  the  appropriation  asked  for  will  be  applied 
to  continuing  the  improvement  according  to  existing  project. 

The  cost  of  the  maintenance  of  the  improvement  when  completed 
will  be  about  $8,000  annually. 

The  immediate  commercial  advantage  that  may  be  expected  upon  the 
completion  of  the  improvement  will  arise,  not  so  much  from  the  increased 
amount  of  business  done  upon  the  river,  as  from  the  reduction  of  freight 
charges  on  the  whole  traffic  of  the  Tombigbee  Valley.  When  the  freight 
tariff  shah  have  been  regulated  by  competition  between  rail  and  river, 
maintained  perennially,  the  advantage  to  the  community  of  the  improved 
river  is  to  be  measured  by  the  amount  of  business  affected  by  comi)eti- 
tion  rates,  and  this  will  be  all  the  transportation  of  the  Tombigbee  Val- 
ley, whether  handled  by  rail  or  river. 


^'■■^-■>^T)^r-^-~'^!r 
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Money  statement  ^ 

July  1,  18>^,  amonnt  available $10,664 

July  1,  1888,  aniouut  expended  daring  fiscal  year,  ezclasive  of  liabilities 
outstanding  July  1,1887 10, 76? 

July  1, 1888,  balance  available lOss 

Amount  appropriated  by  act  of  August  11,  1888 6,000. 

Amount  available  for  fiscal  year  ending  June  30, 1889 6,102. 

r  Amount  (estimated)  required  for  completion  of  existing  project 6,  ^^ 

I  Amount  that  can  be  protitably  expended  in  fiscal  year  eudiuK  June  30, 1890      6,900 
]  Submitted  in,  compliance  with  requirements  of  sections  S  of  river  and 
I     harbor  acts  of  1866  and  18G7. 


Abstract  of  bids  opened  June  7,  1887,  for  improving  Tombigbee  River  below  Vienna, 


1  I  Peter  Burke,  Mobile,  Ala. 

2  Rittenho  use  Moore,  Mobile,  AIa 


BatimA 

eostb 

hired  la 

exclnai 

of  repi 

toptu 

eie. 


148 
48 


KOTR.— The  totals  were  obtained  by  maltiplyinjr  the  price  by  the  relatire  per  c«xit.  each  clau  b< 
to  thii  vrhole  namberof  obstructions  to  be  removed,  ana  are  the  totals  for  removing  100  obstract^ 
of  all  classes. 

OOMMERCIAL  STATISTICS. 

The  fcillowing  is  a  comparative  statement  of  the  amonnt  of  cotton  bronght  do' 
the  Tombigbee  River,  being  all  the  commercial  statistics  that  conld  be  obtained 
this  work : 

From  September  1,  1887,  to  Julv  1,  1888 bales..  43,1 

From  September  1,  1886,  to  July  1,  1887 do....  42,^ 


Q4. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river,  provided  for  by  act  of  Congress  ap- 
proved March  3, 1879,  was  made  during  the  month  of  March,  1880,  and 
exteniied  from  Macon,  Noxubee  Oonnty,  Miss.,  to  its  mouth.  Report 
is  contained  in  the  Annual  Report  of  the  Ghief  of  Engineers  for  1880. 
The  condition  of  the  river  when  examined  was  such  that  during  all 
seasons  of  the  year,  and  at  all  stages  of  water,  navigation,  except  by 
small  dat-boats,  was  practically  impossible.  Steam-lK>at8  prior  to  the 
building  of  the  Mobile  and  Ohio  Railroad  (1859)  plied  this  river.  After 
the  construction  of  this  railroad  the  boats  were  withdrawn. 

The  river  banks  then  became  overgrown  with  timber,  much  of  which 
in  time  fell  or  slid  into  the  river  and  caused  the  formation  of  a  number 
of  shoals  and  bars.  The  river  being  virtually  abandoned  for  the  par- 
pose  of  navigation,  the  planters  living  along  its  banks  assisted  in  ob- 
structing its  channel- way  by  building  a  number  of  fish-traps  and  mill- 
dams. 
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Tlie  chief  obstrrfiction  to  navigation  consisted  in  the  immense  number 
of  trees  overhanging  the  river  throughout  its  entire  length.  At  the 
time  of  the  examination  the  minimum  depth  of  the  river  was  found  to 
be  (at  ordinary  low  water)  from  1 J  to  2  feet,  and  the  average  width  ^ 
feet.  The  project  adopted  was  to  afford  a  navigable  channel  for  nine 
months  in  the  year  from  the  mouth  of  the  river  to  the  town  of  Macon 
by  the  removal  of  overhanging  timber  from  the  banks  and  such  ob- 
structions to  navigation  as  might  be  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows : 

By  act  of  Congress  approved  Jane  14,  1880 $12,000 

By  act  of  Congress  approved  March  3,  1881 8,000 

By  act  of  Congress  passed  August  2,  1882 10,000 

By  act  of  Congress  approved  July  5,  1884 • 7,500 

By  act  of  Congress  approved  August  5, 1886 7,500 

Total 45,000 

Work  on  the  improvement  was  commenced  during  the  low-wat^r 
season  of  1880;  prosecuted  during  the  fiscal  years  ending  June  30,  1881, 
and  June  30, 1882,  and  through  the  month  of  March,  1883,  when  the 
appropriation  being  about  exhausted  operations  were  suspended. 

Work  was  resumed  under  the  appropriation  of  $7,500  made  by  act 
approved  July  5, 1884,  in  September,  1884,  and  continued  until  January 
12,  1885,  when  high  water  and  extremely  cold  weather  compelled  a  sus- 
pension of  the  work. 

On  May  23, 1885,  operations  were  again  resumed  and  continued  until 
September  23, 1883,  when  work  was  suspended  for  want  of  funds. 

IJnder  the  appropriation  of  $7,500  made  by  act  approved  August  5. 

1886,  operations  were  again  resumed  May  26, 1887,  and  continued  until 
December  15, 1887,  when  the  river  became  too  high  to  work  to  advan- 
tage. \ 

Work  during  the  present  fiscal  year  was  resumed  May  15,  1888. 

Commencing  at  Macon,  Miss.,  the  work  was  carried  down-stream  to 
a  point  35  miles  below. 

Such  obstructions  as  had  lodged  during  the  last  high  water  in  that 
part  of  the  river  firom  Macon  down,  wholly  improved,  up  to  June  30, 

1887,  were  removed. 

The  following  is  the  summary  of  work  performed  during  the  fiscal 
year: 

Snags  and  stumps  removed •• 3,941 

LiOgH  and  trees  removed 867 

Overhanging  trees  cat  and  palled '....• 3,308 

Willows  out  and  removedt 68 

Yards  of  willow  banks  cleared 1,120 

Overhanging  limbs  cut • 3,162 

Trees  cat  and  palled  back • \ 880 

Stumps  and  logs  blasted 20 

The  condition  of  the  improvement  at  the  end  of  the  fiscal  year  is  a 
partially-improved  channel  from  the  mouth  of  the  river  up  to  Macon, 
91^  miles,  wholly  from  Macon  down  to  a  point  35  miles  below  and  from 
the  month  up  to  a  point  30^  miles  above,  giving  a  river  65^  miles  wholly 
improved  and  26  miles  partially  improved. 

The  amount  available,  and  any  appropriation  that  may  be  made  for 
the  next  fiscal  year,  will  be  applied  to  the  continuation  of  the  improve* 
ment  in  accordance  with  the  present  project. 

On  completing  the  improvement  as  designed,  the  river  during  high- 
water  season  will  be  navigable  from  its  moutli  to  Maooii^  tbw.^  i\xx\\\^\i\\i^ 
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a  new  and  oheaper  tranfiportatton  xoato  tQx^hl^^g^MX$^^ 
to  the  river  for  their  cotton,  prodace,  and  aappUeSi  we  jpEWterj^ 
of  which  is  now  hauled  over  heavy  prairie  rmMls  long  diataooiBa  ti? 
different  stations  on  the  Mobile  and  Ohio  Bailroad. 

This  work  is  not  susceptible  of  permanent  improveineiiti  and  wit 
quire  an  annual  expenditure  of  $3,000  to  maintain  it  in  its  impic 
condition. 

The  reduction  in  freight  charges  on  cotton  and  produce  that  will 
nrally  follow  the  opening  of  the  river  for  navigation  is  estimatek, 
about  $20,000  per  annum. 

The  shipments  over  the  river  will  probably  be  also  increased  by 
improvement,  furnishing  the  means  of  supplying  coal  to  the  inhabits 
living  near  the  river  from  the  coal  fields  of  the  Sipsey  and  War. 
rivers. 

Money  statement 

Jaly  1,  lK87y  amount  available $6,33 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilitiea 
ontatanding  July  1,  1887 • 4,78 

July  1,  1888,  balance  available l,53i 

Amount  appropriated  by  act  of  Angnst  11,  1^^ 5,00 

Amount  available  for  fiscal  year  ending  Jane  30,  1689 6,59( 

f  Amount  (estimated)  required  for  completion  of  existing  project 15/^ 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 00 
]  Submitted  Iti  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Qs. 

IMPROVEMENT  OF  PA8CAG0ULA  RIVER,  MISSISSIPPI. 

In  1873  a  plan  for  the  improvement  of  the  river  at  its  month  by  drc 
injc  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water,  v 
jetties  on  each  side,  was  submitted  by  Lieut  James  B.  Quinn,  Corp. 
Engineers,  but  owing  to  legal  complications  as  to  ownership  of  w 
was  then  known  as  the  *'  Noyes  Canal,"  nothing  was  done  under 
plans  and  specifications  then  submitted. 

In  1878,  all  fear  of  legal  complications  having  been  removed,  an 
amination  of  the  river  was  made  under  an  allotment  of  $1,500  &om 
appropriation  of  $10,000  made  by  act  of  Congress  June  18, 1878,  for 
improvement  of  the  river. 

The  plan  adopted  for  the  improvement  was  the  dredging  of  a  chaD: 
200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the  bar  at  1 
mouth  of  the  river  and  the  removal  of  snags  and  overhanging  tre 
throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

At  the  commencement  of  the  work  there  were  from  3  to  3J^  feet  on  1 
bar  at  mean  low  water,  and  the  river  was  much  obstructed  by  sna 
logs,  and  overhanging  trees. 

The  following  appropriations  have  been  made: 

* 

By  act  of— 

June  16, 1878,  ($1,500  for  examinations)  $10,— 

March  3,  1879 14,000 

June  14,  1^80 *2O,O00 

March  3,1881 |4,00» 

August  2,  1882 8,W 

Julys,  1884 3,000 

August  5. 1886 20.000 


♦I'l 
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ive  thousand  dollars,  heretofore  appropriated  for  improvement  of 
Horn  Island  Pass,  was  also  available  for  the  improvement  of  the  river. 

From  the  aggregate  amount  of  the  several  appropriations  ma<le  up 
to  July  5,  1884,  less  $1,500  allotted  for  examination,  $12,500  was  de- 
voted to  dredging  through  the  bar  at  the  mouth,  and  resulted  in  secur- 
ing a  channel  through  the  bar  180  to  190  feet  wide,  7^  to  8  feet  deep, 
enabling  vessels  to  go  up  to  the  mills  at  Moss  Point  and  load,  thus 
saving  large  lighterage  bills  and  claims  for  demurrage. 

Fifteen  thousand  dollars  of  the  amount  appropriated  up  to  that  time 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees. 

Commencing  at  the  light-house  near  the  mouth  of  the  river,  in  the 
spring  of  1882,  the  work  was  prosecuted  during  the  working  seasons  of 
1882,  1883,  and  1884. 

This  portion  of  the  work  was  completed  on  December  23,  1884. 

The  result  of  the  work  has  been  to  secure  a  navigable  channel  from 
the  mouth  of  the  river  to  one-half  mile  above  '*  Dead  Lake^ — 50J  miles 
— for  vessels  drawl ug  6^  feet,  and  to  the  junction  of  the  Leaf  and 
Chicasaha  for  vessels  of  lighter  draught  during  six  or  eight  months 
of  the  year. 

The  appropriation  of  $20,000  made  by  act  of  August  5, 1886,  together 
with  the  $5,000  available  from  the  improvement  of  Horn  Island  Pass, 
and  a  small  balance  remaining  on  hand  from  former  appropriations,, 
afforded  the  sum  of  $25,113  available  for  work  daring  the  fiscal  year 
ending  June  30, 1887. 

The  new  project  adopted  is  the  securing  of  a  channel  of  navigable 
width  and  minimum  depth  of  12  feet  from  Moss  Point  to  the  anchorage 
in  the  bay  at  an  estimated  cost  of  $78,100,  and  maintaining  the  river 
above  Moss  Point  in  its  improved  condition. 

On  September  2,  1886,  a  project  for  the  expenditure  of  the  amount 
available  was  submitted  and  approved  October  29, 1886 ;  $2,500,  or  as 
mucb  as  might  be  necessary,  was  to  be  expended  in  removing  snags  and 
overhanging  trees  in  the  river  (preservation  of  improvement  already 
obtained).  The  balance  available  (to  be  applied  to  dredghig)  was  not 
believed  to  be  sufficient  foB.  economical  or  efficient  work  in  carrying  out 
the  new  project  Authority,  therefore,  was  obtained  to  defer  the  dredg- 
ing of  the  channel  until  a  further  appropriation  had  been  made. 

It  was  deemed  advisable  to  make  a  more  complete  survey  than  the 
one  already  made,  for  the  purpose  of  laying  out  the  channel  proposed 
to  be  dredged  at  the  mouth  of  the  river. 

The  survey  was  authorised,  and  $900  allotted  for  the  work,  commenced 
May  21  and  completed  June  22, 1887. 

The  plant  being  in  an  unserviceable  condition,  and  the  condition  of 
the  river  being  good,  no  snagging  was  done. 

Under  the  new  appropriation  of  $20,000  made  by  act  of  August  5, 1836, 
together  with  the  balance  on  hand  from  former  appropriations  and  from 
Horn  Island  Pass,  a  project  was  submitted  July  8. 1887, -and  approved 
July  13,  1887,  to  deepen  the  channel  through  the  oar  at  the  mouth  of 
the  river  (dredged  in  1880- '82)  from  7  feet  to  9^  feet  at  mean  low  water, 
or  as  much  deeper  as  the  funds  available  and  price  bid  will  permit,  to 
a  width  of  137  feet  minimum  and  157  feet  maximum. 

The  work  to  be  carried  on  by  contract  after  inviting  proposals  as  pre- 
scribed by  law. 

After  due  advertisements  bids  for  dredging  were  opened  August  17, 
1887,  and  a  contract  entered  into  with  J.  H.  Gardner,  September  15, 
1887. 

Dredging  operations  were  commenced  October  8, 1887, and  QCi\3CL^\fe\ft^ 
Apr}}  28,  1888. 
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The  condition  of  the  dredged  channel  on  Jane  30, 1888,  is  as  foiioin; 
Five  thousand  two  hundred  and  forty-nine  feet  long,  135  feet  wide,  aiij 
9.5  feet  deep  at  mean  low  water,  except  at  the  Middle  Ground,  when 
the  width  is  205  feet  for  a  distance  of  2,914  feet,  incladiug  the  lowtoj 
turn.  A  cut  1,480  feet  long,  35  feet  wide,  and  12  feet  deep  at  mean  Id 
tide  was  excavated  between  clusters  Nos.  6  and  7,  and  the  shoal  o|i 
posite  the  light  house  on  Spanish  Point  has  been  deepened  to  9^  M 
with  a  width  of  105  feet,  and 'for  a  distance  of  865  feet 

The  wreck  of  the  United  States  snag-boat  sunk  opposite  Moss  PoinI 
was  removed  during  May,  1888. 

The  benefit  derived  from  deepening  the  channel  by  dredging  throogi 
the  bar  at  the  mouth  of  the  river  has  been  fully  recognized. 

The  steam  tug  George  W,  ChildSj  of  Philadelphia,  drawing  10  feeto 
water,  steamed  up  to  the  ship-yards.  The  American  schooner  H.  Bui 
4ig,  drawing  10.4  feet,  took  on  her  full  cargo  of  lumber  at  the  mills  fin 
Vera  Oruz,  this  being  the  first  on  record. 

Several  other  schooners  of  9  feet  draught  are  plying  regularly  to  ao 
from  the  mills,  using  the  dredged  channel  and  experiencing  no  detei 
tion. 

The  balance  on  hand  and  such  appropriations  as  may  be  made  hen 
after  are  to  be  applied  to  continuing  the  improvement  of  the  chaoiH 
according  to  existing  project,  and  in  removing  such  snags,  logs,  an 
trees,  etc.,  firom  the  river,  from  Moss  Point  to  Dead  Lake,  as  may  bar 
lodged  during  the  suspension  of  the  work. 

Since  the  beginning  of  the  work  of  improvement  large  sales  of  Goi 
erument  and  State  lands  adjacent  to  the  river  have  been  made  to  capital 
ists,  and  the  contihuance  of  the  work  will  offer  further  inducements  fo 
the  development  of  the  resources  of  this  richly  timbered  section.  TM 
improvement,  even  in  its  incomplete  state,has  already  been  of  great  ba 
efit  to  the  country  depending  for  its  trade  upon  the  navigation  of  tlii 
river.  The  improvement  will  not  be  permanent  in  its  character;  $2,50 
will  be  required  annually  for  the  removal  of  snags,  etc.,  in  orderti 
maintain  th6  river  above  Moss  Point  in  its  present  improved  conditioi 

The  annual  amount  necessary  to  preserve  the  dredged  channeled 
not  at  present  be  estimated. 

The  amount  estimated  for  completion  is  in  excess  of  the  original  erf 
mate,  the  reasons  for  which  are  that  owing  to  the  extra  hardness « 
a  portion  of  the  bottom  to  be  dredged  and  the  smallness  of  the  appro 
priation  made  available  the  cost  of  excavation  is  in  excess  of  that  (mi 
inally  estimated.  ♦ 

Money  statement 

Jaly  1,  1887,  amount  av^ailable )23,60S.i 

July  1,  1888,  amount  expended  during  fiscal  year,  exolusive  of  liabilitiea 

outetanding  July  1,  1887 23,117.1 

July  1,  1888,  balance  available 4«7.j 

Amount  appropriated  by  aot  of  August  11,  1888 27, 000. i 

Amount  available  for  fiscal  year  ending  June  30,  1889 87, 467. i 

r  Amount  (estimated)  required  for  completion  of  existing  project 89, 000. 4 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  89,000.1 
I  Submitted  in  coraphance  with  requirements  of  sections  2  of  rirvr  and 
I    harbor  acts  of  1866  and  1867. 
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raot  of  propo$al9  for  improving  Pa9oagoula  BiveTf  Missisiippi  {dredging)^  received 
and  opened  August  17, 1887,  by  MaJ.  A,  N,  Damrellf  Corpe  of  Engineere. 


K 

Names  and  esidenoes  of  bidden. 

Price. 

Time  of  commencing. 

Time  of  completing. 

1 

a 

Bittenhonae  Moore,  HoUle.  Ala 

John  liMoire,  Mobile.  Ala 

George  C.  Fobes  A  Company, 

BaHimore.  Md. 
J.  H.  Gardner,  NewOiieana,  La. . 

Chntt, 
20 

In  accordance  with  spec- 

iflcationa. 
do 

In  accordance  with  spec* 
itloations. 
Do. 

8 

do 

Do. 

4 

do .'. 

Do. 

ymmeroial  staUBtiee  of  the  port  of  Paeeagoula,  Mi$e,f  during  the  fieoal  year  ending  Jun§ 

30,  1888. 


"VfllHIfklA. 

1888. 

1887. 

1880. 

Entrances. 

Clearances. 

Entrances. 

Clearances. 

Entrances. 

Clearances. 

misii 

No. 
78 
41 

— 
190 

Tom. 
66,717 
11,405 
14,854 

No. 
86 
80 
93 

209, 

Tom. 
61.626 
11,105 
22.526 

No. 

85 
134 

98 

iiT 

Tom. 
41,253 
26,932 
13,682 

No. 

88 

173 

136 

Tom. 
52,008 
88.374 
27.118 

No. 
61 

Tom. 
23.831 

No. 
64 

Tont. 
24.52^ 

wvtftu 

^oriofui 

istwiae 

28 

5,801 

37 

8,407 

Total -... 

61,976 

95,157 

81,867 

396 

117.495 

84 

21^132 

101 

32.93(> 

• 

1888. 

1887. 

Tern .    - 

$714.26 

78.99 

8,802.92 

84.00 

$747. 4» 
369.91 

Dntlea  on  imnorts 

Toonaffe  dnes 

1.205.64 

HiHivital fiolleotiooa  ...... 

20fl.oa 

' 

Total 

4. 175fc  17 

2,620.8» 

_ 

Imports. 


1888. 


1633.399.00 
737.93 


1887. 


$389,515.00 
2,093.14 


1880. 


$229,748.17 


Comparative  Biatement  of  timber f  lumber,  etc,,  ehipped  by  veeeeU  to  foreign  and  coaetwiso 

ports. 


Beaeription. 

• 

1888. 

1887. 

1880. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

liomber feet. . 

Charcoal bbis.. 

87,711,646 

650,000 

1,800 

6.000 

900,000 

$1,052,539.75 

110,500.00 

25,920.00 

9,000.00 

2,700.00 

1,500.00 

25,000.00 

75, 000. 000 

700.000 

1,250 

5.000 

800,000 

$900,000.00 

77, 000. 00 

'    15,750.00 

10, 000. 00 

2, 400. 00 

2,000.00 

13,001,869 

$224,480.17 

Turpentine do... 

Sosm do  .. 

'*.""** 

Shinglea No.. 

Sriex.  prodnce,  etc 

Pish  and  oysters  uid  miscel- 
laoeoot  r . . 

5,268.00 

Total 

1,127,159.76 

1,007. 15$.  00 

229, 74a  17 

t  1 
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Q  6. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAT,  MISSISSIPPI. 

The  examination  of  this  roadstead,  provided  for  by  the  third  sec 
of  the  river  and  harbor  act  of  March  3, 1881,  was  made  daring 
months  of  Angust  and  September,  1881. 

The  report  is  contained  in  Annual  Beport  of  Chief  of  Engineers,  1; 
Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  B 
Bay  are  situated  a  series  of  mudflats  called  ^'  Deer  Island  Flats,"  ab 
1^  miles  east  of  BUoxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  throi 
these  flats  a  channel  8  feet  deep. 

I  The  estimated  cost  of  the  work  by  dredging  was  $35,000. 

The  act  of  Gongress,  August  2, 1882,  appropriated  $5,000  for  t^e 
provement  of  the  roadstead. 

Ko  project  was  submitted,  the  amount  appropriated  being  deemed 
sufficient  for  an  economical  prosecution  of  the  work ;  authority  \ 
therefore  obtained  to  defer  all  action  until  a  further  appropriation  i 
made. 

The  act  of  July  5, 1884,  directed  that  the  balance  of  the  money  h( 
tofore  appropriated  for  the  roadstead  be  applied  to  the  deepening 
the  channel  from  Mississippi  Sound  to  the  wharves  of  Biloxi. 

An  examination  was  made  of  this  locality  in  the  months  of  Ang 
and  September,  1881,  andreport  is  contained  in  Annual  Beport  of  CI 
of  Engineers,  1882,  Appendix  K  7. 

The  desired  improvement,  as  indicated  by  the  examination,  was 
deepening  of  the  channel  from  Mississippi  Sound  to  the  wharvef 
Biloxi  from  ^  feet,  the  least  depth  at  that  time,  to  8  feet,  and  the  e 
mated  cost  was  $55,000. 

It. was  not  deemed  economical  or  judicious  to  commence  the  w 
with  the  small  amount  on  hand ;  authority  was  therefore  obtaine< 
hold  the  £^ppropriation  until  a  further  one  was  made  to  justify  a  call 
bids. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $12,^ 
thus  affording,  with  the  balance  on  hand  the  sum  of  $17,488.55  for  cai 
ing  on  the  work  of  improvement. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
amination  only  (not  sufficient  for  laying  out  the  work  properly), 
limit  of  time  and  money  preventing  a  complete  survey;  therefore  a  a 
ful  survey  of  the  channel  from  Mississippi  Sound  to  the  wharves 
Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be  ma 

This  recommendation  was  approved,  and  $900  from  amount  availa 
was  allotted  for  the  work. 
\\  A  project  was  submitted  September  2, 1886,  and  approved  Octol 

16, 1886. 

A  supplementary  project  and  estimates  based  on  a  survey  made 
April  and  May,  1887,  were  submitted  July  8,  1887,  and  approved  Ji 
13,  1887. 
The  sum  of  $16,523.64  was  available  July  1, 1887,  for  the  impro^ 
I  ment  of  this  harbor. 

{  Advertisements  and  specifications  for  dredging  were  prepared  a 

|!  published ;  bids  were  open  August  17, 1887 ;  a  contract  was  entered  into 

f  with  George  0.  Fobes  &  Co.,  of  Baltiipore,  Md.,  and  dredging  opera- 

tions were  commence^  S^p\fcm>a^T  Vl^Y^'v  ^^xA^^m^leted  March  2, 1888, 
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Ei^hty-foar  thousand  six  handred  and  eighty-six  cubic  yards  of  ma- 
terial were  removed. 

The  present  condition  of  the  dredged  channel  is  8  feet  deep  at  mean 
low  tide  and  84  feet  wide  throughout,  and  126  feet  wide  from  the  8-foot 
curve  outside,  for  a  distance  of  2,150  feet,  and  124  feet  wide  from  cluster 
Ko«  2  to  the  8-foot  curve  in  the  strait. 

Before  the  improvement  vessels  of  more  than  5  feet  draught  could  not 
enter  the  harbor,  while  since  the  improvement  vessels  of  8  feet  draught 
can  come  to  the  wharves  at  Biloxi  with  safety. 

The  benefits  to  commerce  derived  by  the  improvements  are  consider- 
able. 

Cargoes  of  firuit  are  brought  from  Cuba  and  South  American  ports, 
and,  by  connecting  with  the  railroad  at  Biloxi  these  perishable  articles 
can  be  quickly  transported  to  markets  at  New  Orleans  and  other  cities. 

Vessels  carrying  oysters  and  fish  to  the  canning  factories  at  Biloxi 
are  enabled  to  carry  larger  loads  on  account  of  deeper  water. 

The  amount  on  hand  and  such  sum  as  Congress  may  appropriate  here- 
after will  be  applied  to  prosecuting  the  improvement  in  accordance  with 
project  adopted. 

Money  statement 

July  1,  1887,  amount  STaUable $1^,523.64 

July  If  1888|  amount  expended  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1,  1887 16,177.05 

July  1,1888,  balance  available 346.59 

Amount  appropriated  by  act  of  August  11,  1888 18,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 18,  H46. 59 

r  Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  CDOing  June  30, 1890    19, 000. 00 
\  Submitted  in  compliance  #ith  requirements  of  sections  2  of  river  and 
I     hatbor  acts  of  1866  and  1867. 


Ahttract  of  propoiaU  for  improving  Biloxi  Harbor,  AO»»iasippi  (dredging),  roeeived  and 
opened  Anguet  17, 1887,  bg  Maj,  A.  y,  Damrell,  Corps  of  Engineers, 


Ho. 


Kamea  and  widenooa  of 
bIddMt. 


Rittenbonae  Moors,  Mobfie, 
Ala. 

9  I  John  Hasniire.  Mobilo,  Ala. 
S  I  Georce  0.    Fobec  ft  Co., 
Baltimore^  Md. 
J.  H.  Oaidaor,  K  ew  Oileaoa, 


Prioo. 


Omts, 

18.5 

SL9 

17 

214 


Time  of  eommenolnf. 


Id  aeoordanoo  with  ipodfl- 
oationa. 

.....do , 

do , 

.....do 


Time  of  completinf. 


In  aooordanoa  wiUi  tpeoifloa- 
tiona. 
Da 
Do. 


,!»'■ 


ir-»^-» 


:ti^r-fy 
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OOMMERCIAL  STATISTICS,   BILOZI  HARBOB,   MXSfiUOIFFI. 

Comparative  statement  of  lumherfbriek,  produM^  eto,,  shipped  to  foreign  oM 

ports. 


DetoriptiaB. 


Lamber feet.. 

Firewood. • oord.. 

Brick number.. 

Laths do — 

CharcoAl bftmli.. 

Shrimp •....••••.••.... 

Wool,  hides,  eto 

Potteries  and  fullers  earth ....'...... 

Oysters,  balk  and  shell 

Fish,  ftresh  and  salt 

Foultnr  

Figs,  fresh  and  in  oasea 


Total 

Beceipts  general  merchandise. 


Total 


1888. 


Qaantify. 


4i  000, 000 

2,500 

1,000.000 

100,000 

310,000 

10,000 


YaloA. 


t44,ooaoo 

S.  750. 00 

0,000.00 

125.00 

23,700.00 

42.500.00 

10.000.00 

5,000.00 

254,000.00 

15,000.00 


11, 750. 00 


418,886.00 
1,341,850.00 


1,700.735.00 


1887. 


QiiaatUj. 


4^000,000 
4,500 

1,600,000 
275^000 


V« 


044, 

8^ 


1: 

10. 
22, 
10.1 


IK. 
850, 


M2. 


CanQing  factories  employing  from  750  to  950  hands :  1888,  $186,660 ;  1^7, 9167,7S 
Ninety-two  aohooners  were  engaged  in  the  eoastwise  trale  in  1888,  of  l:i,552  Um 
One  hundred  and  thirty-seyen  light- draught  schooners  were  employed  in  the  < 

wise  trade  in  1887. 
The  increase  of  commerce  likely  to  ensue  from  the  completion  of  this  improvoi 

would  be  impossible  to  estimate  at  present. 


I 
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Q-7. 

IMPBOVEMENT  OF  PEABL  BIVER,  MISSISSIPPI,  BETWEEN  EDINBUl 

AND  CABTHAGE. 

A  survey  of  this  part  of  Pearl  River  was  made  under  directio* 
Maj.  Amos  Stickney,  Corps  of  Engineers,  daring  the  month  of  Noti 
ber,  1883. 

The  original  project  for  the  improvement  of  this  part  of  the  river  i 
afiford  a  high- water  channel  from  Edinburgh  to  Oarthage,  a  distanc 
24f  miles,  for  six  or  eight  months  of  the  year  at  an  estimated  coa 
$13,464. 

There  is  no  navigable  channel  in  the  greater  portion  of  this  part 
the  river  during  low  water.  Although  high  banks  are  found  on  b 
sides  of  the  river,  yet  the  riyer  is  so  obstructed  by  fallen  trees,  sna 
roots,  logs,  sand  and  mud  bars,  and  overhanging  trees  that  navigat 
by  the  steamer  0.  R.  Singleton^  built  for  this  trade  in  1883,  was  o 
possible  during  very  high  water. 

The  following  appropriations  have  been  made : 

By  act  of  July  5,  1884 |2, 

By  act  of  Augusts,  1886 2, 

Total ~ 

Under  the  appropriation  made  by  act  of  July  6,  1884,  work  on  tl 
part  of  the  river  was  commenced  at  Edinburgh  on  the  17th  day  of  Kt 
vember,  1884,and  coutrnvx^Oi  xjJiXW  tVi^  ^d  of  January,  1885^  when,  tl 


t. 
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^.T^r  becoming  too  high  for  working  to  advantage,  operations  were  sus- 
pended. 

Nineteen  miles  of  this  river  were  partially  improved. 

On  the  3d  of  September,  1885,  operation^  were  resamed.  Commenc- 
ing 19  miles  below  Edinburgh,  the  work  was  carried  down  to  Carthage, 
6|  miles. 

Such  stamps,  roots,  logs,  and  trees  as  were  foond  most  in  the  way 
were  removed  by  catting  and  blasting. 

On  September  30, 1885,  operations  were  susjiended  on  account  of  near 
exhaustion  of  the  appropriation,  and  the  plant  and  property  stored  at 
Edinburgh. 

Under  the  appropriation  of  $2,250,  made  by  act  of  Ahgust  5,  188G, 
operations  were  resumed  on  November  16, 1886,  and  carried  downstream 
20j  miles,  within  4  miles  of  Carthage.  Only  the  most  dangerous  4ud 
troublesome  obstructions  were  removed,  however,  the  object  being  to 
render  as  great  assistance  to  steam-boat  navigation  during  that  boating 
season  as  possible. 

On  account  of  high  water  and  cold  weather,  work  was  suspended  on 
the  18th  of  December,  1886. 

On  July  1, 1887,  the  sun^  of  $1,113.51  was  available,  and  operations  on 
the  improvement  of  this  partjof  the  river  were  resumed  December  1, 
1887. 

Commencing  at  McFadden's  Ferry,  near  Carthage,  4  miles  of  river 
op-stream  were  fully  Improved. 

On  December  27, 1887,  the  river  being  too  high  to  work  to  advantage 
operations  were  suspended  and  have  not  been  resumed  since. 

Four  miles  of  river,  from  Carthage  up,  are  fully  improved  ;  20J  miles, 
op  to  Edinburgh,  were  partially  improved  and  require  reworking. 

Owing  to  caving  in  of  banks  and  shifting  of  the  channel  the  improve- 
ments so  far  made  and  contemplated  will  not  be  permanent ;  it  is  esti- 
mated that  an  annual  expenditure  of  $500  will  be  required,  after  the 
improvements  are  completed,  to  maintain  the  river  in  the  condition  con- 
templated by  the  plan  of  improvement. 

The  following  is  the  summary  of  work  performed  during  the  fiscal 
year: 

SDags  removed 3,790 

Stmnpe  lemoved 49 

Sonkeii  loss  and  trees  removed 171 

Overhftoguig  trees  removed 128 

Considerable  benefit  was  derived  from  the  work  so  far  done,  as  is 
shown  by  the  fact  that  before  the  improvement  the  time  consumed  by 
Bteamers  ascending  the  river,  from  Carthage  to  Edinburgh,  averaged  six 
days,  while  since  the  improvements  trips  have  been  made  in  12  hours. 
The  condition  of  the  river  on  June  30, 1888,  is  such  as  to  allow  boats 
of  3^  feet  draught  of  water  to  navigdte  with  comparative  safety  from 
Carthage  to  Edinburgh  on  a  5-foot  rise  above  ordinary  low  water. 

Before  the  improvement  most  of  the  produce  and  merchandise  had  to 
be  hauled  by  wagons  between  Edinburgh  and  railroad  stations,  gen- 
erally a  distance  of  from  30  to  60  miles. 

lllie  reduction  and  saving  in  railroad  freights  and  hauling,  by  river 
competition  due  to  the  improvement,  is  considerable. 

Freight  and  hauling  on  a  barrel  of  fiour  from  New  Orleans,  deliv- 
ered at  Edinburgh,  was  before  the  improvement  $2.10 ;  now  it  is  50 
cents. 

The  saving  on  a  ton  of  fertilizers  is  $5 ;  on  a  bale  of  cotton,  $4  \  other 
freights  in  proportion. 
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It  is  estimated  that  the  aggregate  saving  in  freiglits 
annually  to  the  farming  interests  of  the  counties  adjoining  Ui0  ^n^^ 
due  to  the  improvement,  will  not  fall  short  of  f  SO^OOO.  ^ 

The  rate  of  insurance  both  up  and  down  stream  has  been  redaecffi 
nearly  one-third. 

Money  statement  •   H 

July  1, 18S7y  amoant  available |l,113bS£ 

July  1,  1688,  amonnt  expended  dnriDg  fieoal  year,  exclnsiye  of  liabilltiet  I 

outstanding  July  1, 1887 l,05aS(| 

ll 

July  1,  1868,  balance  available 51^ 

Amonnt  appropriated  by  act  of  Aoguet  11,  1888 5,  Mir 


Amount  available  for  fiscal  year  ending  June  30, 1889 5, 054.91 


{Amount  (estimated)  required  for  completion  of  existing  project 5, 964.1 
Amonnt  thatcan  be  pruntably  expended  infiscal  yearendingjnne  30,1890      6,000.1 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


1 


Only  one  steam-boat,  the  O.  B.  SimgleUmt  has  been,  alid  is  now,  employed  in  the  tnfi 
of  this  section  of  the  river.  Her  dimensions  are :  Length,  96  feet ;  tonnage,  IMl 
draught  of  water,  4^  feet.  ^ 

CamparmHve  9tatement  of  general  merchandUef  coUany  etc.,  tratuporitd  an  ike 

theJUoal  yeatf  both  up  and  down  gtream, 

UP^TRKAM. 


General  merohsndiM tons.. 

FerUlisen ..do 

Ondn • do 


Total 


IttSL 


Ko. 


200 
400 
200 


800 


Talee. 


$100,000 
8.000 
8,000 


U1.000 


1887. 


No. 


100 


100 


Talne. 


$S«.iOO 


50,000 


18«L 


No. 


U5 

60 
-20 


195 


V 


911 


DOWN-STRBAM. 


Cotton bales.. 

Fire- wood oorda.. 

Fowls  and  eggs doien.. 

Wool bales.. 

StaTes nomber.. 


Total. 


800 
250 
600 


$i0,000 
750 
600 


41,260 


500 


600 


$25,000 


25,000 


Q8. 

IMPBOYEMEMT    OF    PEABL    BIYEB,   MISSISSIPPI,   FBOM    JAOKSdM   II 

GABTHAGE. 

An  examiiiatioD  of  this  part  of  the  river  was  made  uuder  direction  c 
Gapt.  O.  W.  Howell,  Corps  of  Engineers,  in  1879. 

The  original  project  for  the  improvement  of  this  part  of  the  river  coi 
sisted  in  the  removal  of  snags,  logs,  overhanging  trees,  etc,  and  wast 
afford  a  clear  channel  of  navigation  5  feet  deep  at  a  low  stage  of  th 
river  from  Jackson  to  Carthage,  a  distance  of  105  miles,  at  an  estimate 
cost  of  $21)000. 

This  amount  is  not  Eufflicveiit  \»  ^\swm  ^Vs^-^^xjs^  ^^sci^s^^ 
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nen  the  survey  of  this  part  of  the  river  was  made,  in  1870,  the  stage 
[of  the  river  was  7  feet  above  low  water ;  a  great  many  obstructions  were 
covered  by  water  and  conld  not  be  seen,  and  the  consequence  was  ade- 
eided  underestimation  of  the  cost  of  the  improvement. 

In  January,  1887,  an  examination  was  made  of  this  section  of  the  river 
so  as  to  determine  whether  the  original  project  and  estimate  should  not 
be  modified. 

Upon  that  examination  the  original  cost  was  increased  $29,000.  (See 
Annual  Eei)ort,  1886-^87,  Q  9,  page  1336.) 

A  clear  5-foot  channel  at  low  water  is  not  practicable  on  this  section 
of  the  river. 

The  present  commerce  of  this  part  of  the  river  does  not  require  a  chan- 
nel of  more  than  2  feet  depth  at  low  water.  The  removal  of  snags, 
stamps,  sunken  trees,  etc.,  to  a  dead  low-water  level  is  all  that  is  needed 
for  the  present. 

The  following  appropriations  have  been  made: 

By  actofMarch3,  1879 $6,000 

By  actof  Jane  14,  18e» 7,500 

By  actofMaroh  3,  1881 2,500 

By  actof  Augusts,  1882 2,500 

By  actof  August  6,  1886 2,250 

Tot^l 20,750 

Under  the  appropriation  of  $6,000,  made  by  act  of  March  3, 1879,  a 
contract  was  entered  into  with  J.  S.  Hamilton,  November  20, 1879,  for 
the  improvement  ef  this  part  of  the  river. 

Under  the  appropriation  of  $7,500,  made  by  act  of  June  14, 1880,  an- 
other contract  was  made  with  J.  S.  Hamilton  to  continue  the  work. 

Under  the  appropriation  of  $2,500,  made  by  act  of  March  3,  1881, 
after  due  advertisement,  no  bids  were  received,  and  the  amount  was 
allowed  to  stand  awaiting  ftirther  appropriations  sufficient  to  warrant 
oommencementrOf  work. 

Under  the  appropriation  of  $2,500,  made  by  act  of  August  2,  1882,  a 
project  was  submitted  August  17, 1882,  to  continue  the  work  by  hired 
labor,  which  was  approved. 

The  work  under  the  Hamilton  contract  did  not  prove  satisfactory,  and 
the  contracts  were  annulled  September  22, 1882. 

On  July  8,  1884,  the  work  was,  in  accordance  with  instructions  from 
the  office  of  the  Chief  of  Engineers,  transferred  by  Maj.  Amos  Stickney, 
Cor|>s  of  Engineers,  to  Maj.  A.  N.  Damreli,  Corps  of  Engineers,  and  tbe 
improvement  was  carried  continuously  downstream  to  a  point  12  miles 
below  McFadden's  Ferry,  at  Carthage. 

In  the  balance  of  the  river  down  to  Jackson  only  the  worst  and  most 
dangerous  places  were  partly  improved. 

In  January,  1885,  the  appropriation  being  exhausted,  the  derrick  and 
quarter- boats  were  carried  down-stream  to  Wakiah  Bluff,  the  boats  and 
machinery  overhauled,  and  the  boats  laid  up  to  be  used  on  the  improve- 
ment of  the  river  below  Jackson. 

Under  the  appropriation  of  $2,250,  made  by  act  of  August  5, 1886, 
work  was  resumed  in  January,  1887,  by  hired  labor  and  purchase  oi 
material  by  contract. 

Commencing  at  Carthage  work  was  prosecuted  down-stream  to  Fs^r 
tin's  Bluff,  46  miles  below. 

The  improvement  was  only  partial,  the  object  being  to  remove  only 
such  obstructions  as  were  the  most  troublesome  to  navigation  during 
the  next  boating  season. 
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A  rise  in  the  river  on  the  29tb  of  January  compelled  a  Bupefltt.^ 
the  work,  and  it  was  deemed  to  be  to  the  best  interest  of  tbe  Govt 
ment  to  defer  all  work  nntil  such  a  time  as  woold  allow  operation 
be  prosecated  nninterrnptedly. 

The  sum  of  $1,980.60  was  available  July  1, 1887,  and  work  on 
improvement  of  this  part  of  the  river  was  resnmed  Au^st  1, 1887. 

Commencing  at  Carthage  the  work  was  prosecated  down  strear 
a  point  1  mile  below  Harvey's  BlnfT,  a  distance  of  62  miles. 

On  November  30, 1887,  the  appropriation  being  nearly  exhaai 
operations  were  sjaspended,  and  the  boats,  tools,  etc,  were  storci 
Edinburgh. 

Sixty  two  miles  of  river,  from  Carthage  down  to  a  point  1  mile  b 
Harvey's  Bluff,  were  partially  improved  and  require  re- working. 

From  1  mile  below  Harvey's  Bluff  down  to  Jackson,  43  miles,  od 
few  of  the  most  dangerous  and  troublesome  places  have  been  slig 
improved,  no  other  work  having  been  done  to  that  part  of  the  river  s 
contract  work  closed  in  1882. 

The  following  is  the  summaiy  of  work  performed  during  the  f 
year: 

Snags  cut  and  removed 2 

8tnnips  cut  and  removed 

Sunken  logs  and  trees  cut  and  removed 

Overhanging  trees  cut  and  removed 

Before  the  improvement,  oven  during  high  water,  steamers  couU 
make  more  than  two  trips  a  month  between  Jackson  and  Carti 
while  since  the  improvement  boats  make  four  and  five  trips  a  moo' 

The  condition  of  the  river  on  June  30, 1888,  is  as  follows : 

Light-draught  boats  can  navigate  with  comparative  safety  on  a 
of  3  feet  above  ordinary  low  water  from  Carthage  down,  62  miles, 
the  remaining  distance  down  to  Jackson,  43  miles,  on  a  6  or  7  foot  ri 

Owing  to  caving-in  of  banks  and  shifting  of  the  channel,  the  impi 
ments  so  far  made  and  contemplated  will  not  be  permanent ;  an  an 
exi>enditure  of  $2,400  would  be  required,  after  completion  of  the 
provement,  to  maintain  the  river  in  the  condition  contemplated  bj 
plan  of  improvement. 

Before  the  improvement  most  of  the  produce  and  merchandise  hi 
be  hauled  between  Carthage  and  other  landings  on  the  river  and 
nearest  railroad  stations,  generally  a  distance  of  from  25  to  40  mil 

The  reduction  and  saving  in  railroad  freights  by  river  competitioL 
to  the  improvement  is  considerable,  as  shown  by  the  following  exh 

Freight  on  a  barrel  of  Hour  from  Jackson  to  Carthage,  by  raili 
and  hauling,  was,  before  the  improvement,  $1.80,  now  by  river  it ' 
cents. 

The  saving  in  freight  on  a  bale  of  cotton,  down-stream  to  Jackst 
$3.50,  on  a  ton  of  fertilizer,  up-stream,  it  is  $5. 

The  rate  of  insurance  on  ireights,  both  up  and  down  stream,  has 
been  considerably  reduced,  the  exact  reduction,  however,  could  m 
ascertained. 

Money  statement. 

July  1,  1887,  amoant  available ^,9 

July  ly  1888,  amount  expended  daring  fiscal  year,  excloBiye  of  liabiiities 
outstanding  July  1,  1887 1,5; 

July  1,  1888,  balance  available ." 

Amouut  appropriated  by  aot  of  August  11,  1888 2,S 

Amount  avsvUable  foT  ^%oa\  ^^bx  ^Tk^vs\^  J\iu«  30^  1889 , 2,5^ 
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Jiooiit  (estimated)  required  fur  completion  of  exietiog  project (26, 500. 00 

iMnint  tbatcanbe  profitably  expended  in  fiscalyear  ending  July  30,18d0    26, 500. 00 
jllmiitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
kaibor  acts  of  1866  and  1867. 
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wigmHing  Pearl  Biver,  MiBHsiippiffrom  Jaeksan  to  Car- 
thage. 

Clumetsr. 

ina 

1887. 

1883. 

1- 
1 

4 

6 

Tons. 

• 

Draught 

1 
1 
2 

Tons.' 

110 
15 
60 

Draaght 

No. 

Tons. 

Dniight 

am-hoatn 

110 

15 

100 

8 

3 

1 

110 

41 

mmUath  ..._.-................ 

i£-btiatfl. 

110 

Tfttal 

225 

4 

175 

1 

# 

mparaHve  eiatement  of  general  merehandieef  ootUmf  eto.f  transported  on  Pearl  River,  up 

and  doton  stream. 


TTP-BTBEAJL 

Artioles. 

1888. 

1887. 

N& 

Vahie. 

No. 

Yalne. 

Qralo  ..r. ...r.. w...,T.T.., 

........................ a ..  torn . . 

350 

600 
560 

$10,000 

100,000 

11,200 

160 

150 

60 

$4,800 

30,000 

1,  fiOO 

FertUlMTS 

do... 

do... 

Total 

1.410 

121,200 

370 

36,300 

DOWN^TKBAIC. 


ktOD balea. 

SteToa number. 

Lnmbec* feet. 

Ffrawood corda. 

Saw-loga number. 

Shiaglea do... 


Total 


1,100 
15,000 
50,000 

1,600 
15,000 
25.000 


$55,000 
4,500 
6,000 
4,600 
30.000 
5^500 


105(800 


500 

11,000 

25,000 

1,200 

5.000 


$25,000 

400 

2,500 

4,800 

10,000 


42.700 


Qg. 

IMPfiOVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  chaDnel  5  feet  deep  at  low 
water  from  Jackson  down  to  the  month  by  the  removal  of  snags,  stumps, 
roots,  and  sunken  trees  and  logs,  and  the  clearing  of  the  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  based  upon  the  report 
of  a  survey  made  under  direction  of  Gapt  0.  W.  Howell,  Corps  of  En- 
gineers, (J.  S.  Army,  by  Mr.  H,  C.  Collins,  the  assistant  engineer  in 
charge,  in  March  and  April,  1879,  at  a  stage  10  feet  above  low  water. 

Congress,  by  act  approved  July  5, 1884,  included  the  bar  at  the 
month  of  the  river  (East  Pearl),  the  rough  estimate  of  Uke^  <^%\<  ^i  \\sv- 
provement  of  which  is  $20,000, 


r- 


I  K  ' 


jacKSOD  aown. 

Owing  to  high  water  the  contractor  was  unable  to  complete  hi«  wo 
within  the  time  specified,  January  1, 1882,  and  an  application  for  exte 
sion  of  time  to  January  1, 1883,  was  approved. 

Under  the  appropriation  of  $25,000,  mad6  by  act  of  March  3, 188 
a  project  for  the  expenditure  of  this  amount  was  submitted  and  a 
proved. 

After  due  advertisement  ti  contract  was  entered  into  with  G.  j 
Meyers  for  the  improvement  of  100  miles  more  of  the  the  river,  commra 
ing  at  a  point  195  miles  below  Jackson,  the  end  of  Kimball^s  work. 

On  July  27, 1882,  the  work  was  reported  finished,  but  an  inspectic 
showed  that  it  was  not  in  accordance  with  specifications,  and  thecoi 
tractor  resumed  work. 

August  23, 1882,  the  work  was  accepted. 

Two  hundred  and  ninety-five  miles  of  this  part  of  the  river  were  aom 
what  improved,  and  there  remained  from  15  to  20  miles  of  bad  river  uei 
the  mouth  upon  which  no  work  had  been  done. 

Under  the  appropriation  of  f  15,000,  made  by  act  of  August  2, 181 
the  amount  was  to  be  expended  under  the  supervision  of  the  Untti 
States  Engineer  Office  by  hired  labor. 

In  November,  1883,  the  work  was,  for  various  reasons,  suspended; 
watchman  was  placed  on  the  plant  to  take  care  of  the  property. 

Under  the  appropriation  of  910,000,  made  by  act  of  July  5, 1884,  tl 
work  on  the  improvementof  this  partof  the  river  was  continued  by  hin 
labor  till  September,  1884. 

In  accordance  with  instruction ^  from  the  Gbief  of  Engineers,  dat< 
Washington,  D.  C,  July  8,  1884,  this  work  was  transferred  by  Mi 
Amos  Stickney,  Corps  of  Engineers,  to  Maj.  A.  N.  Damrell,  Corps 
Engineers. 

The  sum  of  $5,154.83  was  transferred  by  Major  Stickney. 

Ten  thousand  dollars,  appropriated  by  act  of  Congress  approved  Jo 
5,  1884,  was  also  available,  making  a  total  on  hand  at  the  transfer 
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L  watchman  was  placed  on  the  plant  to  take  care  of  the  property. 

Jnder  the  appropriation  of  f  13,1253  made  by  act  of  Angast  5, 1886, 

)eration8  on  this  part  of  the  river  were  resumed  September  5, 188G. 

The  plant  was  thoroughly  overhauled  and  put  in  good  working  con- 
dition. 

The  work  consisted  in  completing  the  cut-off  near  the  head  of  West 

earl  River,  and  the  full  improvement  of  the  river  from  the  cut-off  down 
"^o  the  mouth  at  the  Bigolets,  a  distance  of  51  miles. 

Four  thousand  eight  hundred  and  seventeen  dollars  and  fifty  cents 
'^as  available  on  July  1, 1887,  for  continuing  the  improvement  of  this 
art  of  the  river. 

The  work  during  the  fiscal  year  was  confined  to  the  closing  of  Farr 
olough,  situated  7  miles  above  the  head  of  Homes  Bayou,  by  construct- 
ing a  dam  of  piles,  willow  mattresses,  and  clay  across  the  slough  200 
feet  below  the  head. 

Before  this  work  could  be  completed,  however,  a  freshet  on  October 
19, 1887,  caused  a  wash  about  18  feet  wide  in  the  as  yet  unprotected 
bank  on  the  right-hand  side  of  the  slough,  but  as  the  appropriation  was 
nearly  e^austed  this  wash  could  be  only  temporarily  closed  with  brash, 
roots,  logs,  etc. 

The  appropriation  being  about  exhausted  operations  were  suspended 
November  22, 1887,  the  working  party  discharged,  and  the  plant  taken 
up-stream  to  Seals'  Blufi'  and  laid  up,  iki  charge  of  a  watchman. 

The  following  is  the  summary  of  work  performed  during  the  fiscal 
year: 

Snags  removed 9 

Stamps  and  roots  removed 30 

Logs  removed 105 

Sunken  trees  removed 65 

Overhanging  trees  removed 6 

Piles  driven : 225 

Piles  redriven *M 

Cords  of  willows  cut,  transported,  made  into  mattresses,  and  sunk  in  Farr 

Slongh 40(H 

Cubic  yards  of  clay  dnj^,  transported,  wheeled,  and  placed  in  slough 3, 820 

The  condition  of  this  part  of  the  river  has  been  greatly  improved  by 
the  work  done  so  far,  particularly  by  the  completion  of  the  cutoff  near 
and  above  the  head  of  West  Pearl  Biver,  by  the  closing  of  Farr  Slough, 
and  by  the  cleaning  out  of  Homes  Bayou. 

By  opening  the  cut-off  nearly  two- thirds  more  water,  that  would  other- 
wise be  lost  through  West  Pearl  Biver  where  navigation  is  impossible 
is  now  added  to  the  navigable  part  of  the  stream,  and  the  heretofore 
troublesome  shoals  and  sand-bars  are  disappearing.  A  channel  exists 
now  from  the  head  of  the  cut-off  down  to  the  mouth  at  the  Bigolets  of 
not  less  than  5  feet  at  ordinary  low  water,  and  light-draught  boats  can 
navigate  this  portion  51  miles  all  the  year  round. 

The  condition  of  the  river  above  the  cut-off  as  far  as  Jackson,  Miss., 
264  miles,  is  in  about  the  same  condition  as  when  left  by ''the  contrac- 
tors in  18iB3,  no  work  having  been  done  there  since. 

Fifty-one  miles  of  the  river  have  been  fully  improved  by  contract  and 
hired  labor,  and  264  miles  were  only  partially  improved  by  contract 

From  the  head  of  the  cut-off  to  Monticello,  163  miles,  the  river  can  be 
navigated  on  a  6-foot  rise  above  ordinary  low  water  about  five  months 
in  the  year,  and  from  Monticello  to  Jackson,  Miss.,  101  miles,  only  on  a 
7-foot  rise. 

The  benefits  derived  by  the  improvement  of  tVi^  tW^x  ^^<(^<^^^\i^ 
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Jane  30, 1888,  are,  greater  security  to  navigation  between  'Sew  0... 
La.,  and  Oolumbia  and  Monticello,  Miss.,  and  reduced  freights  and  ir 
ance  on  merchandise  and  prodnce. 

A  large  proportion  of  the  cotton,  merchandise,  etc,  were,  before 
improvement,  hauled  from  Golnmbia,  Monticello,  Georgetown,  i 
other  towns  and  settlements  situated  on  the  river,  to  the  nearest  i 
road  stations  on  the  Illinois  Central  and  New  Orleans  and  Northe 
ern  Railroads,  a  distance  of  from  20  to  40  miles. 

Freight  and  hauling  on  a  bale  of  cotton  shipped  by  rail  from  MontJc 
or  Columbia  to  New  Orleans  was  $4.80;  on  a  barrel  of  flour  from  1 
Orleans,  $2;  on  a  ton  of  fertilizer,  $15. 

Freight  on  a  bale  of  cotton  shipped  down  the  river  now  is  $1;  ( 
barrel  offlour  up-stream,.  35  cents;  on  a  ton  of  fertilizer,  $5;  other  freig 
in  proportion. 

This  shows  there  is  a  very  large  reduction  and  saving  in  freights 
river  competition  by  the  improvement  of  the  river. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for 
fiscal  year  ending  June  30, 1889,  to  the  reworking  of  the  river  betw 
the  New  Orleans  and  Northeastern  Bailroad  Bridge  and  the  cut-off 
miles),  to  strengthening  the  dam  across  the  head  of  Farr  SJongh,  am 
the  improvement  of  the  river  above  the  cut-off  near  the  head  of  ^ 
Pearl  Biver  towards  Jackson,  Miss.,  as  far  as  the  funds  available ' 
permit. 

In  addition  to  the  improvement  of  the  river  proper,  the  increa 
lumber  trade  of  the  mills  wtuated  on  the  river,  particularly  that 
Messrs.  Poitevant  and  Favre  at Pearlington,  Miss.,  located  about  12  m: 
above  the  mouth  of  East  Pearl  Biver,  demands  the  deepeningof  the 
at  the  mouth  by  dredging. 

Vessels  of  7  feet  draught  of  water  can  be  loaded  at  the  mills  on 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there 
a  large  number  loaded  by  the  mills,  must  now  be  lightered  and  to^ 
over  the  bar,  which  not  only  causes  great  delay  but  heavy  expenses 

It  is  desired  by  mill-owners  and  those  interested  in  the  lumber  b 
ness  on  the  river  to  obtain  a  12-foot  channel  over  the  bar.  After  ^ 
sels  cross  the  bar  there  is  sufficient  water  up  to  the  mills  to  load  dowi 
12  feet. 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  1 
tide  over  the  bar  at  the  mouth  of  East  Pearl  Biver  is  $20,000. 

Owing  to  the  caving  in  of  banks  after  freshets,  as  also  to  the  shifti 
of  the  channel,  the  improvements  so  far  made  and  contemplated  will  i 
be  permanent. 

An  annual  appropriation  of  $5,000  would  bid  sufficient  to  maintain  the 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  amount  asked  for  this  work  is  in  excess  »of  the  original  estimate. 

The  reasons  are  as  follows : 

I.  The  survey  of  the  river  upon  which  the  original  estimate  was  based 
was  made  at  a  stage  10  feet  above  low  water;  the  result  was  a  dedded 
underestimate  of  the  amount  of  work  and  cost. 

II.  A  large  portion  of  the  work  was  done  by  contract  and  so  done  by 
the  contractors  as  to  require  reworking. 

III.  The  obstructions  forming  each  year  of  snags,  sunken  logs,  and 
trees,  and  overhangiDg  trees  requiring  removal,  were  not  incladed  in 
the  original  estimate,  but  are  included  up  to  date  in  the  proposed  mod- 
ification of  existing  project. 

The  extent  of  the  anticipated  excess  is  $50^000. 
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Money  statement 

y  1, 1887,  amoQDt  available $4,817.50 

*f  1,  1888,  amoant  expended  daring  fiscal  year,  exclasiye  of  liabilities 

itstanding  July  I,  1887 4,807.95 

y  1,  1888,  balance  available 9.55 

oantappropriatedby  act  of  Aagost  11, 1888 15,000.00 

ountavailable  for  fiscal  year  ending  Jqne  30,  1889 15,009.55 

jDpnn  t  (estimated)  rea  aired  for  completion  of  existing  project 55, 000. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  yearendinff  Jnne  30,1890  30, 000. 00 
I  Sobmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


JamparaUve  itatement  of  vesuU  empUtyed  on  Pearl  Ewofy  Mi$$i$9ipp%,  below  Jackson, 


Class. 

188a 

1887. 

1885. 

Ko. 

Tons. 

8 
8 

4 

Tons. 

No. 

2 

14 

1 

17 

Tons. 

tmi-lHMt*,, 

8 

11 
5 

24 

1,000 
450 
100 

fiOO 
860 

130 

07 

Seboonera 

465 

Plat-boats 

55 

ToUl 

1,010 

18 

1.070 

617 

Comparatitfe  eiatemeniof  etaple  arUelee  transported  on  Pearl  River ,  AUsaiseippij  below  Jaoh- 

eon  up  and  down-stream. 

UP-STB£Aic. 


Articles. 


OraiB 

Maobiaery 

OoDoral  merduuidise .... 


ToUl 


.tons. 
..do.. 
..do.. 
..do.. 


1888. 


Ka 


1,500 

000 

20O 

10.000 


12,300 


Yalae. 


$45,000 
12.000 
10.000 

300,000 


367.000 


1887. 


No. 


1,400 

500 

00 

10,000 


Yalao. 


^$300, 000 


11, 090        300, 000 


1885. 


No. 


300 
253 
100 
500 


1,150 


Yalae. 


)•  $60,000 


08,000 


DOWNSTBSAM. 


Cotton 

Biee 

Turpentine 

Beafn. 

Stares 

Firewood 

Fowls  and  esss  •  • 

Saw-logs,  pine 

Saw-lofca,  oyprees 

Total 


...bales, 
.barrels. 

do... 

...do... 


..No  .. 
..oords. 
.dosens. 
...No... 
...do ... 


2,000 
1,200 
1,100 
4.000 
8,000 
5,000 
1,600 
800,000 
7.000 


130.000 

12,000 

13,000 

6,600 

400 

20.000 

2.500 

600.000 

42.000 

826^400 


2,000 
1.400 
1.000 
H.000 
10.000 
4.000 
1,200 
280.000 
6,000 


100.000 

14.000 

12,000 

5,000 

2.000 

16,000 

2,000 

660,000 

24,000 

735,000 


3,000 
100 


10,000 
2,500 


200,000 


150.000 
1.000 


2,000 
10.000 


400,000 


663.000 


i 
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Q  10. 

preliminary  examination  of  tombigbee  river  to  ascel. 
what  improvement  is  necessary  to  make  said  river  cont 
ously  navigable  from  vienna,  alabama,  to  walker's  bed 
mississippi. 

United  States  Engineer  Office, 
Mobile^  Ala.j  February  9, 1& 

Sir  :  I  bave  tbe  honor  of  snbmitting  the  following  report  conoer 
the  preliminary  examination  of  '^  the  Tombigbee  River  to  ascertain  \ 
improvement  is  necessary  to  make  said  river  coutiunoasly  navig 
from  Vienna,  Ala.,  to  Walker's  Bridge,  Miss.,"  provided  for  by  r 
and  harbor  act  Angast  5,  1886. 

This  entire  section  of  the  river  has  already  been  carefully  exami 
and  reports  thereon  are  contained  in  Annual  Reports  of  the  Chief  of 
gineers  for  1871,  for  that  part  of  the  river  from  the  mouth  up  to  Ck>l 
bus,  Miss. ;  1873,  for  that  part  from  Oolumbas  up  to  Fulton,  and  a  re] 
of  that  part  from  Fulton  up  to  Walker's  Bridge  was  submitted  Nov 
ber  4,  1881. 

From  these  examinations  it  was  believed  that  the  only  improvea 
possible  was  by  the  removal  of  snags  and  overhanging  trees  to  obta 
high-water  channel  from  Walker's  Bridge,  5  miles  below  Warren's  U 
down  to  the  mouth.    This  has  been  done  from  Fulton  down. 

In  the  course  of  the  above  improvement  under  appropriations  m 
by  Congress  for  different  sections  of  the  river  since  that  time  the  a 
ion  was  formed  in  1879  that  a  still  further  improvement  of  that  pon 
of  the  river  from  Columbus  down  to  the  month  could  be  made  so  a 
obtain  a  low- water  channel  of  3  feet  depth  from  Columbus  dowi 
Demopolis,  and  of  4  feet  from  Demopolis  down  to  the  month.  A  oonsi 
able  portion  of  this  work  has  already  been  accomplished. 

The  only  other  improvement  now  possible  is  by  the  slackwater  < 
tem  from  Columbus  down,  and  while  that  might  not  be  warranted  by 
present  commerce  the  movement  of  coal  from  the  Warrior  fields  by  ri 
in  the  future  may  make  it  of  sufficient  importance  to  examine  into 
feasibility  of  the  method,  in  which  case  a  survey  could  be  made  dui 
the  progress  of  the  present  improvement. 

The  only  section  of  the  river  for  which  no  appropriation  has  yet  b 
made  and  on  which,  therefore,  no  work  has  been  done,  is  that  port 
from  Warren's  Mills  down  to  Fulton.  The  improvement  of  that  port 
from  Warren's  Mills  down  to  Walker's  Bridge  for  steam-boat  navi 
tion  is  not  practicable  on  account  of  the  narrowness  of  the  stream  i 
abrupt  banks.  From  Warren's  Mills  down  to  Fulton  the  river  can 
improved  by  the  removal  of  snags,  logs,  and  overhanging  trees  at 
ORtimated  cost  of  about  $11,000,  and  would  result  in  a  saving  to  1 
planters  on  this  portion  ot  the  river  in  freights  on  cotton  and  rett 
supplies  of  probably  about  $0,000  per  annum. 

Respectfully  submitted. 

A.  N.  Damrbll, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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sliminary  report  upon  survey  of  the  warrior  riyer  be- 
ow  tuscaloosa;   the  tombigbee  riyer  from  its  mouth  up 
£0  yienna,  and  from  yienna  up  to  walker's  bridge. 

United  States  Engineer  Office, 

MoHlCy  Ala.^  April  21,  1888. 

Sir  :  I  have  the  honor  of  sabmitting  the  following  preliminary  report 
^n  the  survey  of  the  Warrior  Biver  below  Tnscaloosa,  the  Tombigbee. 
Uver  from  its  month  up  to  Vienna,  and  from  Vienna  up  to  Walker's 
(ridge. 

The  improvement  of  these  rivers  has  heretofore  been  carried  on  in 
accordance  with  the  following  projects : 

(1)  For  the  Warrior  River  below  TuscalooM, — ^To  obtain  a  channel  4 
feet  deep  and  80  feet  wide  at  ordinary  low  water. 

(2)  For  the  Tombigbee  Biver  below  Fi^na.— To  obtain  a  channel  4  feet 
deep  from  the  month  np  to  Demopolis  and  3  feet  deep  from  Demopolis 
ap  to  Vienna  at  ordinaify  low  water. 

(3)  Fdrthe  Tombigbee  Biver  from  Viemiaupto  Fulton. — ^To  obtain  a  chan- 
nel 3  feet  deep  at  ordinary  low  water  from  Vienna  np  to  Oolnmbns  and 
from  Columbos  np  to  Fulton  only  for  navigation  during  high  stage  of 
water. 

These  projects  were  made  in  view  of  the  commerce  of  the  river  ex- 
isting at  the  time  they  were  made ;  the  transportation  of  plantation 
products  to  the  markets  and  return  supplies. 

Experience  has  shown  that  even  if  they  were  successfully  completed 
they  would  not  meet  the  just  requirements  of  that  class  of  commerce ; 
but  now  a  new  kind  of  freight,  coal  and  iron,  is  demanding  water  trans- 
portation, requiring  greater  depth  and  width  for  proper  handling. 

To  avoid,  therefore,  doing  work,  some  of  which  must  be  hereafter  un- 
done, and  to  avoid  loss  of  time,  it  is  important  that  the  old  projects 
shonld  be  dropped  and  a  new  one  adopted. 

A  depth  of  G  feet  at  low  water  has  been  determined  upon  already  for 
the  channel  above  Tuscaloosa  into  the  mineral  fields,  and  that  depth 
should  therefore  be  obtained  forthe  Warrior  below  Tuscaloosa,  Tombig- 
bee, and  Mobile  rivers,  forming  as  they  do  a  through  water  route  to 
the  markets  of  the  world,  and  up  the  Tombigbee  above  Demopolis  as 
far  as  it  can  be  carried,  for  the  supply  of  those  interior  markets  that  can 
be  reached  in  that  way. 

The  channel  should  be  as  wide  as  the  character  of  the  river  will  per- 
mit. 

The  surveys  were  undertaken  with  the  object  of  ascertaining  the 
feasibility,  probable  cost,  and  proper  means  of  obtaining  the  above  re- 
sults. 

They  give  the  following  results : 

Tombigbee  River  from  Mobile  to  Demopolis,  244  miles ;  fall  in  that 
distance  29  feet,  average  fall  per  mile  0.12  foot,  maximum  fall  in  an  any 
one  mile  less  than  1  foot.  Maximum  discharge  (at  Demopolis)  1,500 
cubic  feet  per  second.  Demopolis  up  to  Vienna,  02  miles;  fall,  57.08 
feet.    Vienna  to  Columbus,  head  of  survey,  65.18  miles ;  fall,  49.09  feet. 

Warrior  River  from  Demopolis  to  Tuscaloosa,  139  miles ;  fall,  62 
feet ;  discharge  (average  low  water),  500  cubic  feet  per  second. 

For  the  greater  portion  of  the  distance  on  both  rivers  the  banks  and 
bods  are  unstable,  caving  banks  and  shifting  bars  being  numerous. 

The  improvement  indicated  np  to  Demopolis,  on  the  Tombigbee,  and 
a  little  way  above  on  both  the  Warrior  and  Tombigbee,  is  by  snaggin^.^ 
CQtting  overhanging  treea^  and  some  system  oi  e^wX^^  Iq'c  XXi^  '^<^S9»k^'^^ 
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of  the  bars ;  for  the  remaining  distance  up  the  Tombigbee  to  Gu* 
bas,  and  possibly  a  little  way  above,  and  np  the  Warrior  to  Tnscalc 
is  by  locks  and  dams.    The  remaining  distance  on  the  Tombigbee  n] 
Walker's  Bridge  need  not  to  be  considered,  as  the  cost  of  the  work 
be  too  great,  when  the  amonnt  of  commerce  to  be  benefited,  is  con 
ered. 

The  estimated  cost  of  the  improvement  (which  may  be  conside 
the  maximnm)  will  be  abont  as  follows  for  the  Tombigbee  Biver: 


II 


Snaffging  and  catting  overhanging  timber. 

Ban  K  reyetment 

Chatet 

Locks  and  dame 


Total 

Grand  total,  $2,825,000. 


Month  to 
DemopoliB. 


$22,600 

37,500 

400,000 


460,000 


Demopolis  to 
Viennab 


$20,000 
80,000 


750.000 


800,000 


VienxiAto 
Colnmbna. 


$20,000 
20.000 


680^000 


090,000 


Demopidi 
TnacAloi 


$ts. 


m 


These  rivers  have  been  considered  and  reported  on  together,  beca^ 
they  form  really  a  connected  water  route,  and  one  improvements 
necessarily  compel  the  others. 

The  estimates  are  approximate,  but  it  is  believed  that  they  are  rati 
above  than  below  what  will  be  the  probable  cost  of  the  work.  The  wo 
of  snagging  and  bank  revetment  shonld  first  be  undertaken  and  co 
])leted  thoroughly. 

The  remainder  of  the  work  shonld  be  carried  on  np  the  rivers  as  n 
idly  as  detailed  plans  for  each  bar  can  be  prepared,  submitted,  and  a 
proved,  or  as  fast  as  appropriations  may  permit. 

For  commercial  statistics  I  would  refer  to  annual  reports  of  these  i 
rivers. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambelx, 
Mqfor  of  Engineen. 

The  Ohief  OF  Enoineebs,  TJ.  S.  A. 
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INSPECTION  OF  THE  IMPROVEMENT  AT  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER. 


BMFOBT  OF  CAPTAIN  W.  L.  FISK,  CORPS  OF  ENGINEERS,  INSPECTING 
OFFICER,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 


United  States  Enoineer  Offioe, 

New  Orleans^  La,y  July  1, 1888. 

Oenebal  :  I  have  the  honor  to  submit  my  rei)ort  for  the  fiscal  year 
ending  Jone  dO,  1888,  npon  the  improvement  of  Soath  Pass  of  the  Mis- 
sifisippi  Biver. 

The  body  of  the  report  and  charts  were  prepared  by  Mr»G.  Donovan, 
the  able  assistant  engineer  in  local  charge  of  the  surveys  and  examina- 
tions. 

The  important  feature  is  that  the  channel  required  by  law,  viz, 
^^  through  the  jetties"  at  the  mouth  of  South  Pass,  '^  26  feet  in  depth, 
not  less  than  200  feet  in  width,  at  the  bottom,  and  having  through  it 
a  central  depth  of  30  feet  without  regard  to  width,"  also  *^  a  channel 
having  a  navigable  depth  of  26  feet "  through  the  shoal  at  the  he^  of 
the  pass,  and  ^<  through  the  pass  itself,"  has  been  maintained  through- 
out the  year. 

No  dredging  has  been  done  in  the  ^^  jetties,  pass,  or  vicinity  since  Feb- 
ruary, 1883. 

The  channel  beyond  the  ends  of  the  jetties  is  somewhat  better  than 
last  year,  being  250  feet  wide  between  26foot  contours,  and  110  feet 
between  30-foot  contours,  instead  of  210  feet  and  60  feet  respectively. 

The  channel  through  the  jetties  shoaled  throughout  during  the  year } 
this  is  thought  to  be  due  partially  to  the  unusually  long  period  of  low 
water,  followed  by  an  unusually  short  high  stage,  and  to  the  swash 
caused  by  vessels  running  through  the  narrow  pass  at  rates  of  speed 
far  higher  than  are  allow^  by  the  regulations  for  the  navigation  of 
South  Pass,  established  by  the  Secretary  of  War,  but  which  can  not  be 
enforced  as  the  law  authorizing  them  provides  no  penalties  for  their 
violation.  As  this  cause,  combined  with  the  other,  is  liable  to  produce 
such  shoaling  of  the  channel  as  to  reduce  it  below  the  legal  limit,  and 
thus  entail  expense  for  maintenance  upon  the  Eads  estate,  it  would  seem 
no  more  than  just  that  such  protection  as  is  possible  should  be  extended, 
and  while  Uie  stage  of  river  can  not  be  controlled,  the  vessels  navigat- 
ing the  pass  may  if  Congress  will  provide  adequate  penalties  for  vio- 
lations of  the  established  regulations. 

Buring  the  year  some  work  has  been  done  on  upper  dam  at  head  of 
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the  passes,  aud  three  new  wing  dams  were  put  in  on  tito  w^  ^ 
the  pass  above  Gmnd  Bayoa. 

A  little  work  was  doue  on  the  inner  east  and  practically  nom  Oi. 
inner  west  jetty.    Nothing  whatever  was  done  to  the  main  jetties. 

The  changes  which  have  occurred  since  the  last  annual  report 
shown  by  the  usnai  charts,  which  are  herewith  submitted. 

The  sediment  curve  shows  a  most  remarkable  proportion  of  sediii 
in  the  water  about  the  end  of  January  last,  the  maximum  being  . 
(about  four  ounces  to  each  cubic  foot),  and  far  exceeding  that  fouD' 
any  previous  time  during  the  period  covered  by  these  observationii 

Over  the  fan-shaped  area  beyond  the  ends  of  the  jetties,  embnu 
H  square  miles,  the  deposit  during  the  year  has  averaged  .31  fe^ 
an  aggregate  fill  of  400,000  cubic  yards. 

No  vessels  have  been  agroond  in  the  pass  or  jetties  during  the  y 

E$iimat6  offumdi  ftmtlred  far  examinatiaiu  and  9mfyqfa  mi  Smmlh  Pom  of  tk$  IfMi 

kiw  during  the  fiscal  year  ending  Jume  30,  I8O0L 

1  aadistant  engineer '. ^  '       |f., 

1  recorder % 

1  steam  engineer 1 

1  water-level  observer 

6  seamen 3, 

Rent  of  office 

Rent  of  assistant  engineer's  quarters 

Mileage  and  traveling  expenses 

Fuel  &r  launch  and  office 

Repairs  to  launch  and  boats i 

Supplies  for  launch  and  office 

Contingencies 9 

Total U 

M(mey  statement 

July  1|  18S7y  amount  available $1,50 

Amount  appropriated  by  act  of  March  30,  1S88 S,SO 

10,30 
July  1,  1888,  amount  ezpend«i  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 10,» 

July  1,  1688^  balance  available 

Amount  appropriated  by  act  of  August  11, 1888 10,00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10,00 

(  Amountthatcaubeprofitablyexpendedinfiscalvear  ending  June  30, 1890  $12,70 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  18b7. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FwK, 
Captain  cf  Engineers 
The  Chief  of  Engineers,  U.  S.  A. 


Hi 
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rkpobt  of  mr.  c.  donovan,  assistant  skginbrr. 

United  Statrs  Enginrrr  Office, 

Port  Ead$,  La.,  June  'SO.  188 

Sir:  I  have  the  honor  to  submit  my  report  upon  the  improvetnent  of  8onth  PasL  „ 
the  Mississippi  River  for  the  fiscal  year  ending  June  30,  1888. 

This  work  is  carried  on  under  the  direction  of  Messrs  James  F.  Uow  and  ErtiQ 
McHenry,  of  Saint  Lou\a,Mo.,\)'^  vAvWioixV^  ^t^wicAl  tUem^  as  the  legal  repreaentatlvil  ^ 
of  James  B.  Bads,  deceased,  Va  «^u  ^b«^\>  ol  ^Qw^x^Aft  ^'^^ivkN^u»s5^7^>sr^^^  | 
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f  lollowiDg  chai*t8  accompany  this  report: 

1.  Chart  of  the  channel  from  Soath  Pass  light-honse,  through  tne  jettiee,  to 
_^      water  in  the  Golf. 
MO.  2.  Chart  of  a  part  of  the  Onlf  of  Mexico,  showing  depths  oat  to  that  of  lOQ  feet. 
^*  .  3.  Chart  of  a  part  of  Soath  Pass,  from  South  Pass  light  house  to  Bayoa  Qrande. 
.  4.  Chart  of  a  part  of  Soath  Pass,  from  Bayoa  Qrande  to  Head  of  Passes. 
.  5.  Chart  of  the  Head  of  the  Passes. 
2f o.  6.  Plan  and  comparative  profiles  of  South  Pass. 
No.  7.  MisceUaneous  profiles,  sections,  curves,  etc. 
No.  8.  Diagrams  showing  changes  in  the  Qulf  for  each  year  from  1877  to  1888. 

▲T  THX  HSAD  OF  THB  PASSES. 

Dorinc  the  month  of  Octoher  the  work  of  restoring  a  portion  of  the  npp^r  dam  at 
the  Head  of  the  Passes  was  commenced,  and  was  completed  in  Febroary.  This  is  the 
first  work  done  at  this  point  since  Jnl^,  1879.  The  original  dam  had  detenonited  to 
that  extent  that  it  offered  but  little  reaistanoe  to  the  flow  ef  water,  and  in  eonseauence 
tbe  shoal  below  it  was  being  washed  away  and  the  volome  of  now  into  Soutn  Pass 
diminished. 

The  location  of  the  new  work  will  be  seen  on  chart  No.  5 ;  it  is  900  feet  in  length, 
mad  coosials  of  three  rows  of  piles  from  9  to  12  feet  apart,  the  piles  in  each  row  being 
Eleet  t^pfirt^  and  are  driven  to  within  6  feet  of  average  flood  tide.  The  lower  row 
w«a  driven  as  close  as  possible  to  those  remaining  in  the  original  work,  so  that  they 
penetrated  the  foundation  mattresses  in  that  work.  The  piles  in  the  outer  rows  are 
connected  near  the  top  by  12  by  12  inch  timbers  drift-bolted  to  them  on  the  outside, 
and  at  irregular  intervals,  varying  from  15  to  27  feet,  other  timbers  are  placed  at  right 
augles  to  those  connecting  the  piles,  and  are  morticed  into  and  drift-bolted  to  them. 
Mind  act  as  ties  to  prevent  the  piles  from  spreading  when  the  willows  which  are  placed 
tetweeu  them  are  forced  down  by  tlie  rock  placed  upon  them. 

Near  the  east  end  of  the  dam,  parallel  to  it,  and  16  feet  above  it,  are  11  piles,  15  feet 
mart,  which  hold  in  place  a  mattress  formed  by  lashing  together  with  ropes  bundles 
of  willows.  This  mattress,  weighted  with  rock,  was  sunken  to  the  bottom,  to  serve 
in  preventing  a  scour  around  the  end  of  the  dam.  The  west  end  of  the  dam  is  simi- 
liu4v  protected. 

This  work  is  of  a  substantial  character,  and  at  present  from  2  to  4  feet  above 
Average  flood  tide.  The  compression  of  willow  placed  loosely  in  a  work  of  this  kind 
is  ao  great,  that  it  will  be  necessary  to  add  more  material  to  this  dam  from  time  to 
time  to  keep  it  above  the  surface  of  the  water. 

In  the  construction  of  this  dam  the  following  materials  were  used :  387  piles,  4,975 
oords  of  willow,  1,225  cubic  yards  of  stone,  2,366  linear  feet  12  by  12-inch  timber,  486 
pounds  rope,  and  170  bolts. 

It  will  be  seen  from  an  inspection  of  Chart  No.  5  that  most  of  the  other  dikes, 
^aius,  etc.,  in  this  locality  are  completely  buried  by  deposits  which  have  accumu- 
lated since  and  by  reason  of  their  construction. 

Following  eastward  from  the  new  work  in  upper  dam  there  are  300  feet  in  length 
where  the  original  work  has  disappeared ;  thence  for  350  feet  the  foundation  mat- 
iressee  are  still  in  place,  and  for  the  remaining  distance  of  125  feet  all  work  has  dis- 
appeared. 

The  west  T'head  is  still  in  good  condition,  and  from  2  to  5  feet  above  average  flood 
tide. 

Commeocing  200  feet  from  its  Junction  with  upper  dam  there  are  700  feet  in  length 
of  the  east  T-head  extension,  which  from  time  to  time  for  several  years  has  been 
washed  away.  This  work  is  not  specially  important  while  the  upper  dam  is  kept  in 
good  condition. 

Maiireu  Bill  aoro9$  SouihwMt  Pa$$, — ^No  change  of  importance  has  taken  place  in 
the  condition  of  this  sill  during  the  year.  Since  it  was  completed,  in  December,  1878, 
400  feet  of  it,  commencing  at  a  point  100  feet  from  the  east  end,  has  washed  away; 
for  the  next  500  feet  it  has  settled  an  amount  varying  from  5  to  13  feet,  and  through- 
out the  greater  part  of  the  remaining  length  it  has  settled  quite  uniformly  from  2  to 
4  feet. 

Mattress  sill  aorosB  Northeast  Pass, — ^This  sill  is  still  in  place.  Throughout  most  of 
its  length  a  deposit  has  taken  place  over  it  during  the  year.  For  the  first  1,300  feet 
from  the  east  end  the  depth  of  water  over  it  is  practically  the  same  as  in  October,  1877 ; 
for  the  remaining  distance  the  average  settlement  has  been  about  2  feet  since  1877. 

IN  SOUTH  PASS. 

Above  Goat  Island. — During  the  month  of  February  wing-dams  Nos.  1»  2,  5^  and  9, 
in  Goat  Island  reach,  which  are  old  structures,  and  folly  described  in  previous  re* 
ports^  received  additiopal  materials  by  way  of  repairs,  as  follows ; 
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No.  h  292  cords  of  willows,  58  oabic  yards  of  stone,  190  Unaar  fiwl  19%y  «• 
Umber,  3  piles,  and  14  bolts. 

No.  2.  9  piles  and  138  oords  of  willows. 

No.  5.  2  piles,  209  cords  of  willows,  40  oabic  yards  of  stone,  120  linear  ftollS I 
inch  timber,  and  10  bolts. 

No.  9.  245  cords  of  willows. 

The  locations  of  the  dams  are  shown  on  Chart  No.  4.  They  are  in  ftir  ooDdili 
and,  like  others  of  the  same  character,  are  simply  temporary  expedients  to  tednce 
width  of  water-way,  as  in  time  they  iudnce  the  formation  of  a  new  bank,  by  wl 
they  become  buried,  and  this  is  all  that  permanent  or  more  sobstantial  oonstmot^ 
would  accomplish. 

Near  Ch-ana  Bav<m, — During  the  months  of  September  and  October  three  new  w 
dams  were  built  in  Grand  Bayou  reach.  They  protect  from  the  west  shore,  and 
Nos.  10,  11,  and  12,  on  Chart  No.  4.  They  are  similar  in  construdtion,  oonsistioj 
three  rows  of  piles  from  8  to  10  feet  apart,  the  piles  in  each  row  being  8  feet  ap 
The  piles  in  the  two  outer  rows  are  connected  by  12  by  12  inch  timbers,  loid  thesi 
tied  oy  other  timbers  of  the  same  size,  to  prevent  spreading  when  willows  and  si 
are  placed  between  them.  Parallel  to  and  14  feet  above  the  upper  row  of  pik 
each  dam  is  a  fourth  row,  varying  in  length  from  4^  to  80  feet,  and  in  which  the  ] 
in  each  are  from  8  to  18  feet  apart.  These  piles  hold  in  place  mattresses  formei 
lashing  together  bundles  of  willows  with  ropes,  and,  when  in  place  on  the  bott 
are  designed  to  prevent  scouring  around  the  river  ends  of  the  dams.  At  the  ins! 
ends,  where  the  water  was  too  shoal  for  driving  piles,  the  willows  are  confined 
tween  rows  of  stakes. 

These  dams  are,  respectively,  219,  118,  and  120  feet  long,  and  in  their  construe 
the  following  materials  were  used : 

No.  10.  54  piles,  497  cords  of  willows,  113  cubic  yards  of  stone,  357  linear  feet  L 
12  inch  timber,  15  pounds  rope,  and  40  bolts. 

No.  11.  36  piles,  339  cords  of  willows,  155  cubic  yards  of  stone,  210  linear  fm 
by  12  inch  timber,  20  pounds  rope,  and  45  bolts. 

No.  12.  46  piles,  394  cords  of  willows,  108  cubic  yards  of  stone,  15  poonds  rop< 
bolts,  and  195  linear  feet  12  by  12  inch  timber. 

Two  dams  previously  constructed  at  this  locality,  Nos.  6  and  7,  were  made  . 
serviceable  by  the  addition  of  the  following  materials : 

No.  6.  16  piles,  435  cords  of  willows,  125  cubic  yards  of  stone,  419  linear  feet  1 
12  inch  timber,  and  20  bolts. 

No.  7.  9  piles,  147  cords  of  willows,  57  cubic  yards  of  stone,  and  107  linear  feet  1 
12  inch  timber. 

The  above-mentioned  dams  are  in  good  oondition,  but  the  older  and  other  od< 
this  locality,  while  still  effective,  have  deteriorated  to  that  extent  that  the  ren« 
of  some  of  them  may  be  necessary. 

The  dams  across  Qrand  and  Picayune  Bavous  are  permanent  works,  compk 
dosing  these  outlets,  and  causing  them  to  fill  up  near  the  dams  to  the  level  oi 
adjacent  country. 

▲T  THE  MOUTH  OF  SOUTH  PABI. 

Inner  eoit  jetty, ^-The  work  done  at  the  mouth  of  the  pass  during  the  year 
principally  confined  to  the  inner  east  Jetty.    Willows  and  stone  were  added  to 
work  at  different  localities  where  they  were  most  required,  and  wherever  additi^ 
work  was  done  the  width  of  the  Jetty  was  increased  and  a  slope  towards  the  o 
jetty  given  it.    The  slope  is.  heavily  covered  with  stone,  and  during  some  viol 
storms  has  effectually  resisted  heavy  seas,  which  would  break  over  the  main  Jel 

For  the  first  400  feet  from  the  sea  end  the  channel  row  of  piles  has  disappeai 
and  for  the  next  700  feet  they  are  mostly  decayed,  and  are  discarded  as  a  part  of 
work,  which  has  been  extended  towards  the  main  Jetty,  and  given  a  width  of  35  Hr 
The  1,940  feet  of  this  Jetty  just  below  East  Point  receives  but  little  attention,  si 
the  accretions  bet >\  con  it  and  the  main  jetty  have  formed  a  solid  bank,  whid 
slightly  above  average  flood  tide,  and  on  which  willows  are  crowing. 

The  work  on  the  remainder  of  this  jetty  is  of  a  substantial  character  and  in  go 
condition,  its  upper  surface  being  frem  2  to  4  feet  above  average  flood  tide.  During 
the  year  3,384  cords  of  willows,  1,499  cubic  yards  of  stone,  and  336  cubic  yardaw 
heavy  rubbish  material  were  added  to  it. 

Much  of  the  stone  used  during  the  year  was  that  which  was  removed  from  the  Jetty 

?revious  to  the  placing  additional  willow  and  again  used  in  weighting  the  lattei; 
'his,  having  been  accounted  for,  does  not  again  appear  in  the  quantity  of  stone  used. 
Inner  weet  t'e^/y.— No  work  of  consequence  has  been  done  on  this  Jetty  dnxin|r  tibe 
year.    At  a  locality  650  feet  bplow  the  upper  end  9  piles  and  227  cords  of  wiHows 
were  added  to  it,  to  arrest  a  tendency  to  undermining.    Ihe  work  is  in  good  ooadl* 
tion  and  uniformly  ^  teela\>o\«  v««t«k^<&^<(MA\^Aft^«xfle^tthe  outer  250  feet  at  thai 
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,  bere  the  willows  have  been  displaced  by  the  actiou  of  the  sea  from  between  the 
row8of*piIe8  nearest  the  channel,  bnt  between  the  inner  rows  they  are  in  place. 
li^-datM. — During  the  year  30  cords  of  willows  were  added  to  No.  31  and  35 
aS  to  No.  32.  Such  of  these  stnictures  as  are  of  importance  are  in  good  condition ; 
most  of  them,  however,  have  been  allowed  to  deteriorate,  since  they  were  not 
essary  after  the  inner  jetties  were  built. 

he  dam  connecting  the  ends  of  the  inner  east  and  main  east  jetties  was  consid- 
:ily  demolished  during  the  year  by  the  action  of  heavy  seas  to  which  it  is  sub- 
bed. The  greater  quantity  of  rock  contained  in  the  cribs  of  which  the  dam  was 
ncipally  constructed  was  gradually  drawn  into  the  sea  and  the  cribs  broken  up. 
is  rock  remains  on  the  slope  seaward,  and  will  protect  other  work  which  will  soon 
commenced  in  rebuilding  this  dam. 

T%e  main  jeitiea,— No  changes  have  taken  place  during  the  year  in  the  condition  of 
)  jetties  proper.  From  an  inspection  of  Chart  Na  1  it  will  be  seen  that  practically 
I  whole  of  the  west  jetty  and  4,700  feet  of  the  east  jetty  may  be  considered  as 

^ rmanent. 

Seaward  from  the  reef,  600  feet  above  the  end  of  the  west  jetty,  there  are  but  3  to  5 

>t  of  water,  and  the  area  above  the  reef,  not  covered  with  vegetation,  is  bare  at 

erage  flood  tide,  as  is  also  the  area  between  the  inner  and  main  jetty. 

The  same  is  true  of  the  east  jetty  above  the  reef  to  the  eastward  of  it,  so  that  of 

ibe  total  length  of  the  two  jetties  only  that  portion  of  the  east  one  seaward  of  the 

^''nd  formation  will  require  special  attention.    The  condition  of  this  portion  is  the 

ne  now  as  described  in  Appendix  B,  page  1349,  Report  of  the  Chief  of  Engineers, 

S.  Army,  for  1887. 

DREDGING. 

«,o  dredging  has  been  done  at  any  locality  since  February  22,  1883. 

THE  PLAMT. 

During  the  year  a  small  pile^river,  for  use  on  shore,  and  a  small  barge  were  built ; 
ree  flat-boats,  a  tug,  derrick-boat,  and  pile-driver  repaired,  quarters  built  for  use 
working  party  at  Uie  Head  of  the  Passes,  and  56  moving  piles  driven  at  different 
Milities. 

MISCELLANEOUS  WORK. 

Lt  times,  when  the  force  could  not  be  employed  to  advantage  on  the  jetties,  the 
^ork  of  discharging  and  distributing  ballast,  repairing  dwellings,  walks,  &,c.,  was 
ne. 

FORCE  EMPLOYED. 

The  average  force  employed  during  the  year,  including  officers,  mechanics,  and  la- 
rers,  was  26  in  number. 

EXAMINATIONS  AND  SURVEYS. 

On  this  subject  this  report  is  not  only  in  reference  to  results  which  have  obtained 

iring  the  year,  but  it  also  contains  information  relative  to  14  miles  of  channel  from 

e  main  river  to  the  Gulf  since  1875,  when  the  jetties  were  commenced,  and  for  each 

ar  from  that  time  to  the  present. 

The  methods  of  presenting  and  comparing  the  different  results,  both  graphically 

^d  in  tabular  form,  have  been  followed  for  several  years,  and  when  understood  the 

results  will  be  found  more  interesting  and  intelligible  than  any  descriptive  report 

>uld  make  them. 

For  example,  take  Chart  No.  6,  and  from  it  we  find  what  the  depth  of  water  was 
at  the  head  of  South  Pass,  through  the  pass,  and  over  the  bar  at  its  mouth  before  the 
jetties  were  built.  We  also  find  what  changes  have  taken  place  from  that  time  to  the 
present  and  the  present  depth  through  that  channel.  The  first  table  in  the  report 
gives  in  detail  the  depth  and  width  of  the  channel  through  the  pass;  in  the  second 
table  the  changes  in  the  channel  through  the  jetties  may  be  followed  from  month  to 

mth  during  the  year;  and  in  the  thinl  table  the  changes  in  the  depth  of  that  chan- 

1  from  month  to  month  and  from  year  to  year  since  1875  become  known. 

The  information  which  Chart  No.  8  and  the  diagrams  in  the  body  of  the  report  con- 

n  folly  explain  the  changes  which  are  taking  place  beyond  the  ends  of  the  jetties. 

The  result  of  tidal,  sediment,  and  velocity  observations '  for  a  period  of  years  are 

'dn  on  Chart  No.  7,  and  are  fully  explained  thereon. 

BNa  88 78 


V*  "■ '  -'"^gs 


1234  REPORT  OF  TEE  CHIEF  OF  ENGINEERS,  U.  8.  ABM 


AT  THB  HEAD  OF  THE  PA88S& 


r-r 


i 


i 


I 


i 

8 
I 

f  '     I 


^ 


The  chart  of  this  sarvey  is  No.  5,  and  on  Chart  No.  7  are  given  compsntlve  pi 
and  seetions,  which  explain  the  changes  which  have  taken  place  dnnng  the  ye- 
since  1875. 

At  this  locality,  where  the  river  divides  into  three  passes,  and  where  the 
section  is  very  wide,  the  depth  seems  more  influenced  by  the  stage  of  the  river 
at  any  other  point,  and  from  year  to  year  for  several  ^ears  the  resnits  have  be 
at  variance  as  to  preclude  any  fixed  conclusion  regarding  them.  This  conditioi 
probably  exist  as  long  as  the  condition  of  the  works  of  improvement  conUr 
change. 

Using  sections  I  J,  Chart  No.  7,  it  will  be  seen  that  there  was  a  decided  sh^ 
during  the  year  and  a  deepening  since  1875,  the  shoaling  being  greatest  r 
Upper  Daui. 

Profiles  A  B  show  a  slight  shoaling  during  the  year  and  since  1875,  above  a 
600  feet  above  Upper  Dam,  but  below  this  point  there  was  a  decided  slioaliog  d 
the  year  and  a  deei>ening  since  1875. 

Profiles  Ct)  show  a  quite  uniform  shoaling  in  Southwest  Pass  during  the  yea 
but  little  change  since  1875. 

Profiles  £  F  indicate  a  shoaling  during  the  year,  mostly  below  the  mattrcL 
and  a  deepening  since  1875. 

As  a  general  result  there  has  been  a  shoaling  during  the  year  and  a  deep 
since  1875.  The  distribution  of  the  shoaling  or  deepening  will  be  best  under 
from  the  sections  and  profiles  above  referred  to,  and  from  them  it  will  also  be 
that  the  depth  into  the  two  larger  passes  has  been  controlled,  while  that  into^ 
Pass  has  been  greatly  increased. 

On  June  7  the  available  depth  from  the  main  river  into  South  Pass  waa  IQ.. 
and  the  30-foot  channel  was  very  wide.  This  is  the  greatest  depth  which  obi 
during  the  year ;  the  least  depth  at  any  time  was  28  feet,  and  at  all  times  the  ?' 
channel  has  been  very  wide. 

SURVEY  OF  SOUTH  PASS  FROM  ITS  HEAD  TO  SOUTH  PASS  LIGHT-HOUSE 

Dnring  the  month  of  November,  while  thq  river  was  at  extreme  low  stage,  1 
a  complete  survey  of  South  Pass,  the  charts  of  which  are  Nos.  3  and  4.    As  com 
with  a  similar  survey,  made  during  the  same  month  In  1886,  there  has  been  a  she 
throughout  the  pass  during  the  year,  being  greatest  in  the  first  4  miles  abc 
Point  and  in  the  reach  from  7^  to  8^  miles  above  that  point. 

The  shoaling  in  these  reaches  varies  in  vertical  height  from  2  to  5  feet.  Ai 
points  the  shoaling  is  slight,  and  in  the  reach  near  Grand  Bayou  and  above 
Island  the  shoaler  areas  were  somewhat  deepened,  in  consequence  of  the  inj* 
of  the  works  of  improvement,  which  were  built  for  that  purpose. 

As  compared  with  the  survey  of  1875,  there  has  been  a  decided  shoaling  throi 
the  pass,  except  in  a  reach  2,800  feet  in  length,  commencing  at  a  point  1,15 
above  South  Pass  light-house,  which  deepened  an  amount  varying  from  3  to  f 
The  localities  which  have  shoaled  the  least,  and  but  slightly,  are  those  near  ( 
Bayou  and  above  Goat  Island.  The  greatest  shoaling  is  above  Grand  Bayoi 
varies  from  5  to  18  feet  in  vertical  height,  whiW  below  the  bayou  it  varies  frc 
10  feet. 

I  invite  special  attention  to  Chart  No.  6,  as  the  distribution  of  the  shoaling  tlu 
out  the  pass  is  represented  thereon  in  a  way  which  will  be  readily  understood. 

The  least  depth  obtained  during  the  year  in  the  reach  above  Goat  Island  wa 
feet,  and  the  least  width  at  any  time  of  the  26- foot  channel  was  2d0  feet 
greatest  depth  in  this  reach  during  the  year  was  :K)  feet,  and  the  30-foot  channe 
200  feet  wide.    The  present  depth  is  29.5  feet,  and  the  26- foot  channel  is  35' 
wide. 

The  least  depth  in  Grand  Bayou  reach  during  the  year  was  27  feet,  the  greate^i 
feet,  and  the  present  depth  28.2  feet.  The  least  width  of  the  26-foot  channel  wr 
feet,  the  greatest  280  feet,  which  is  also  the  present  width. 

At  other  localities  throughout  the  pass  the  depth  and  width  of  channel  is  sub 
tially  as  shown  on  Charts  3  and  4  and  as  are  contained  in  the  following  table  : 


;  f 
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•wded  statement  of  the  depth  and  width  of  channel  throughout  South  Pass  of  the  Mis- 
mppi  River  from  East  Point  to  dO-foot  depth  in  the  main  river,  given  in  separate 
'oches  one-fourth  of  a  mile  in  length,  from  a  survey  made  in  November,  1887. 


rrom— 


Point 

^bore  SMt  Point : 

mile 

mile 

mile 


First  mile 


ImUe.. 
14  miles 
li  miles 
ll  miles 


Second  mile. 


2  miles . 

2|  miles 
miles 
miles 


Third  mile. 


3  miles . . 

miles . 

miles 
31  miles . 


Fourth  mile. 


4  miles . 
miles 
miles 

4i  mUes 


Fifth  mUe. 


Smiles  .. 
5|  miles 
5|  miles 
^  miles 


Sixth  mile. 


To 

above 

Ernst 

Point 


i  mile. 

I  mile. 
}  mile. 
Imile. 


11  miles 
l|  miles 
if  miles. 
2  miles.. 


2|mUes 
2|  miles. 
2|  miles 
3  miles.. 


Similes 
3}  miles 
3|  miles, 
4  miles.. 


4i  miles. 
4|  miles. 
4|  miles 
Smiles.. 


Similes. 
bh  miles. 
5|  miles. 
6  miles . . 


a 

►3 


31.3 

30.8 
31.0 
34.8 


30.8 


31.7 
31.4 
28.3 
28.6 


28.3 


30.4 
33.4 
32.4 
30.4 


30.4 


32.2 
31.0 
30.4 
334 


30.4 


34.7 
33.7 
35.5 
30.7 


33.7 


30.5 
27.7 
28.7 
29.7 


27.7 


o    * 

*t 


i 


^ 


340 

410 
350 
300 


300 


350 
380 
410 
450 


350 


450 
440 
420 
420 


420 


410 
300 
430 
420 


390 


420 
470 
410 
300 


300 


310 
440 
340 
230 


230 


150 

150 
210 
180 


150 


130 
120 

(I) 
(2) 


170 
350 
370 
380 


170 


250 
140 
140 
270 


140 


330 
370 
300 
230 


230 


50 
(3) 
<4) 
(5) 


From— 


Above  Sast  Point 
Omiles ■ 

miles 

miles 

6|  miles 


Seventh  mile 


7  miles  . . 
7^  miles 
7X  miles 
71  miles 


Eighth  mile. 


8  miles . 
8i  miles 
84  miles 
8}  miles 


Ninth  mile. 


0  miles . 
9i  miles 
94  miles 
9}  miles 


Tenth  mile. 


10  miles ... 
lOi  miles .. 
10{  miles . , 
lOf  miles... 


Eleventh  mile. 


11  miles  . 
lU  miles 
1H  miles 
11}  mUes 


Twelfth  mile. 


To 

above 

East 

Point. 


6i  miles. 
gX  miles. 
6}  miles. 
7  miles.. 


7i  miles. 
7}  miles 
7|  miles. 
8  miles.. 


8i  miles. 
84  miles. 
8}  miles. 
9  miles.. 


9i  miles. 
94  miles 
9|  miles 
10  miles 


10|  miles 
104  miles 
lo|  miles 
11  miles. 


lU  miles 
114  miles 
ll|  miles 
12  miles. 


I 


27.7 
30.7 
31.5 
32.2 


27.7 


32.1 
33.1 
37.0 
37.0 


32.1 


32.8 
31.7 
33.2 
35.7 


31.7 


34.4 
28.7 
32.7 
51.5 


28.7 


39.6 
40.0 
37.5 
40.5 


37.5 


38.5 

30.0 

28.8 

t30.0 


28.8 


120 
420 
410 
420 


120 


480 
420 
390 
370 


370 


370 
420 
270 
270 


270 


270 
490 
410 
320 


270 


320 
450 
480 
400 


320 


(*> 
(*) 
(•) 
(t) 


(*) 


u 
•at. 

!i 


(6) 
70 
280 
270 


310 
320 
320 
260 


260 


260 
260 
200 

18U 


180 


100 

(7) 
330 
290 


290 
370 
320 
440 


290 


n 

100 

(8) 
(t) 

100 


•  Very  wide. 


t  In  Mississippi  River  above  the  Head  of  the  Passes. 


Length  of  the  portion  of  this  reach  lacking  a  central  depth  of  ZO/eet. 


Feet. 

(1) 980 

(2) 1,140 

(3) 550 

(4) 200 

(5) 200 


Feet. 

(6) 930 

(7) 400 

(8) -700 

Total  length  of  channel  (in  12  milos) . .  5,  lOJ 


THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  throngh  the  ietties  is  shown  on  Chart  No.  1,  and  from  comparative 
profiles  on  Chart  No.  6  it  will  be  seen  that  it  shoaled  throughout  during  the  year. 
The  cause  of  the  shoaling  may  be  attributed  to  an  exceptional  stage  of  river  during 
the  year;  having  ha<l  the  longest  period  of  low  river,  tha  lowest  stage  of  river,  and 
the  shortest  period  of  high  river  for  auy  year  since  the  jetties  were  commenced. 

The  river  remained  at  extreme  low  stage  during  six  months  of  the  year.  About 
January  10  it  began  to  rise  rapidly,  attained  7^  feet  on  Carrolltou  gauge  January  30, 
and  from  that  date  it  rose  and  fell  alternately,  reachiug  10  feet  on  the  gauge  April  1. 
From  April  1  to  the  27th  the  rise  was  rapid,  and  on  the  latter  date  extreme  high 
WAter  ( 14.05  feet)  for  the  year  was  recorded,  and  after  two  dab^»  \\.  \>^%wx\a  i^  ^^|j»5i> 
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reaching  9^  feet  May  24,  and  after  remaining  stationary  for  five  days  ii  ^M,^^ 

slowly. 

With  sQch  a  stage  of  river  thescoaring  period  is  not  of  safBcient  duration  for  the  c 
rent  to  remove  all  the  shoaling  induced  by  the  action  of  salt  water  in  the  channel 
so  long  a  time. 

Another  canse,  in  my  opinion,  of  the  shoaling  daring  low  river  results  from 
swash  of  the  banks  and  mad  flats,  produced  by  vessels  passing  through  the  chai 
at  a  high  rate  of  speed.  Certainly,  from  this  cau^e,  much  material  is  taken  in  i 
pension,  au%l,  as  the  power  of  the  current  Is  not  suOicient  to  transport  it,  of  coun 
is  deposited,  and  during  so  long  a  period  of  low  river  some  shoaling  must  take  pi 
from  this  cause. 

Beyond  the  ends  of  the  jetties  the  efifect  of  such  a  stage  of  river  as  described  se 
to  be  to  increase  the  depth  of  water,  and  at  present  there  is  deeper  water  on  the  Ion 
and  on  the  whole  a  better  channel  beyond  the  jetties  than  ever  before  obtained. 

My  observation  has  been  that  the  inner  channel  shoals  during  a  long  period  of 
river  and  deepens  during  a  reverse  stage,  and  that  the  contrary  is  true  of  the  i 
beyond  the  jetties. 

The  following  table  gives  the  least  depth  and  width  of  channel  through  the  jett 
and  serves  to  explain  the  changes  in  the  depth  and  width  of  that  channel  from  moi 
to  month  during  the  year. 
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According  to  the  above  the  least  depth  throagh  the  jetties,  at  present,  is  31.4 
the  least  width  of  the  26-foot  channel  is  240  feet,  and  of  the  30-foot  channel  100 1 

Beyond  the  ends  of  the  jetties,  and  on  a  direct  course  from  there  to  sea,  the  oen 
depth  is  32.1  feet,  the  26-foot  channel  is  250  feet  wide,  and  the  30-foot  channel 
feet  wide. 

The  following  table,  which  will  be  found  of  interest,  gives  the  mlnimnm  de{ 
through  the  jetties,  at  various  dates,  since  1875,  and  shows  the  changes  in  the  d( 
of  that  channel  from  that  time  to  the  present : 

Table  giving  the  depiJu  of  tpater  through  the  jettiee  at  variaue  date*. 


I 


ri 

ll 


R-4 


rJ 


In 


«f 


i 


1   *^ 


f  ^    'I 

-J  I 


I   \  ■ 


DiatancM  from  But  Point,  in  feei. 


Dsts. 


Jane. 


187S. 


May 

August . . . 
November 


1876. 


March 

July 

Oct  25  to  Deo.  14 


1877. 


March.... 
December. 


March .... 

June 

Julys.... 
December. 


June 

July 

Auffoat  — 
September 
October  — 
November 
December . 


January  .. 
February . 
>iarch  .... 

April 

May 

June 

July 

August... 
October... 
November 
December . 


January  ... 
February . . 
March  ..... 

A  pril 

Miiy 

June , 

July 

August 

September 

October 

November . 
December . 


J.innary  ... 
February  . , 
March  . . . . . 

April 

May 

June 

July 

August.... 
September . 
October.... 
November . 
December . 


187a 


1879. 


1880. 


1881. 


1882. 


1883. 


n 
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Table  giving  the  depths  of  water  thr&ugh  the  jetties  at  various  dates — Continaed. 


^ 


Dftta 


1884. 

TJ 

M7 

I 

li'.y.'.'.v.'.v,'.'.'.'.'. 

nber....^ 

w 

Dber 

iber 

1885 

ry 

Ary 

i 

ii'\V/.'.'.y.V.'."\ 

mber 

er 

Dber 

Dber 

1888. 

iry 

lary 

1 

mber 

er 

nber 

iber 

1887. 

ty 

•ry 

I 

it!!"]*.l!!l.*!".'.r. 

Dber 

jr 

dber 

iber 

188a 

ry 

•ry 


Diatoncoe  from  East  Point,  in  feet. 


0  to  2^000. 


31.2 
32.0 
36.7 
3&3 
34.9 
35.0 
31.9 
32.0 
31.1 
32.8 
31.6 

86.7 
41.7 
35.5 
36.0 
36.7 
34.7 
3&3 
86.5 
35.3 
38.8 
32.7 
33.0 

33.6 
32.8 
32.8 
35.4 
35.9 
38.2 
36.7 
35.0 
34.5 
35.0 
34.5 
34.0 

33.6 
36.4 
35.5 
3a8 
39.4 
39.0 
39.0 
35.7 
36.0 
36.2 
35.9 
34.7 

35.6 
34.3 
34.0 
36.3 
35.2 
32.0 


2,000  to 

4,000    to 

6,000  to 

8.000  to 

4,000. 

6.000. 

8,000. 

10.000. 

32.2 

39.2 

32,7 

31.8 

31.5 

41.3 

31.6 

31.0 

39.5 

41.6 

34.0 

33.8 

37.3 

41.5 

31.7 

32.7 

35.8 

42.3 

34.3 

35.1 

35.8 

41.1 

34.0 

35.0 

35.8 

41.9 

33.9 

35.0 

34.0 

39.0 

33.1 

33.7 

33.4 

38.6 

32.6 

82.6 

32.8 

87.2 

82.2 

82.4 

32.6 

37.1 

81.1 

81.5 

36.4 

36.9 

33.1 

34.6 

36.3 

85.7 

30.5 

34.1 

36.0 

36.1 

31.0 

31.7 

35.5 

37.0 

32.0 

32.6 

35.0 

35.6 

31.5 

33.5 

33.7 

35.7 

32.8 

32.8 

33.1 

86.5 

38.7 

33.6 

35.6 

37.6 

33.0 

32.0 

33.3 

35.2 

32.2 

30.7 

33.7 

35.8 

31.3 

30.4 

32.8 

35.1 

30.8 

30.6 

32.2 

34.2 

30.9 

30.5 

32.5 

33.0 

30.2 

30.2 

32.8 

34.1 

31.3 

30.9 

35.8 

34.0 

35.0 

33.1 

34.5 

84.5 

83.7 

33.7 

35.6 

34.2 

31.0 

36.0 

35.2 

33.4 

33.2 

34.5 

36.7 

36.2 

32.8 

32.7 

36.3 

85.7 

34.8 

33.8 

35.6 

34.6 

3a  7 

83.6 

36.2 

34.4 

33.0 

34.1 

35.6 

34.8 

32.9 

33.0 

35.0 

35.3 

33.6 

32.6 

34.0 

33.3 

32.3 

32.7 

34.4 

35.4 

31.3 

34.1 

3%.  5 

82.6 

35.5 

35.5 

37.0 

33.7 

31.0 

34.8 

35.3 

37.1 

3L2 

34.2 

35.4 

37.5 

32.3 

34.1 

36.4 

35.8 

34.0 

32.0 

34.6 

34.7 

33.6 

31.6 

34.0 

35.0 

32.1 

32.7 

34.2 

34.3 

31.0 

32.2 

32.9 

33.8 

30.7 

3L8 

32.7 

33.9 

30.9 

31.7 

32.5 

33.7 

30.5 

31.5 

32.4 

32.5 

31.0 

31.0 

33.0 

32.6 

30.5 

31.3 

34.8 

33.8 

3L0 

35.0 

35.2 

34.3 

31.6 

33.6 

33.0 

33.0 

3L4 

35.5 

10,000  to 
12,000. 


30.3 
30.7 
38.4 
35.7 
83.0 
85.0 
32.0 
83.5 
32.6 
80.8 
31.4 

32.8 
36.2 
85.7 
32.0 
31.5 
3L3 
31.0 
31.0 
31.7 
30.4 
30.1 
30.6 

28.5 
80.0 
32.0 
31.0 
34.4 
36.5 
87.0 
34.7 
33.0 
33.0 
33.5 
33.0 

33.4 
32.4 
33.8 
35.5 
38.1 
35.2 
34.0 
32.7 
32.2 
31.8 
31.2 
31.8 

32.2 
32.0 
30.9 
31.4 
33.0 
33.2 


SURVEY  BEYOND  THE  ENDS  OF  THE  JETTIES. 


s  chart  of  this  snrrey  is  No.  2.    The  snrvey  extends  to  a  depth  of  100  feet  of 

■,  which  is  H  miles  beyond  the  ends  of  the  jetties. 

reference  to  the  diagrams  on  Chart  No.  8,  it  will  be  seen  that  the  inner  onrves 

;ed  position  hot  liule  daring  the  year;  the  20-foot  carve  receded  71  feet,  the 

t  carve  88  feet,  and  the  50-foot  cnrve  67  feet,  while  the  40-foot  carve  advanced 

t.    The  outer  carves  all  advanced,  the  80-foot  curve  showing  the  greatest,  of 

et,  and  the  90-foot  curve  the  least,  of  95  feet. 

I  movement  of  these  carves  being  comparatively  slight,  indicates  that  bnt  little 

;e  has  taken  place  during  the  present  year  within  the  area  covered  by  this 
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The  foUowiug  diagram  shows  the  moyement  of  each  earve,  aod  the  ai 
same,  from  1B77  to  1888,  all  haying  advanced. 


Assnming  that  each  mean  ordinate  in  1877  be  zero,  then  the  length  of  the  si 
dinate  in  1888  measures  the  advance  of  the  curves. 

For  example,  we  see  that  from  \tfn  Xo  V$»«»>  Wv^SgA-^icMt  <iurve  advanced  438  ft 
30-foot  carve  463  feet,  etc 
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The  followiuir  diagrun  sbowa  tlie  moinemfliit  of  each  enrtOyJUid  tha 
same,  lh>iii  1877  (o  1886,  all  haying  advaiioed. 


i 


im^im    Wf    7m    Tiff    im~fm 


^sn 


Assnming  that  each  mean  ordinate  in  1877  be  zero,  then  the  length  of  the  same  or- 
dinate in  1888  measures  the  advance  of  the  curves. 

For  example,  we  see  that  from  1877  to  1888  the  20-foot  curve  advanced  438  feet,  the 
30-foot  carve  463  feet,  etc 
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connection  with  the  movement  of  these  cnrves,  the  fact  is  well  established  that 
le  representing  lesser  depths  advance  most  rapidly  on  the  westward  of  the  jetties, 
those  of  greater  depth  advance  most  rapidly  on  the  eastward. 
)  another  determination  of  the  changes  beyond  the  ends  of  the  jetties,  I  now  con- 
r  an  area  containing  1^  square  miles,  and  by  getting  the  mean  depth  over  this 
^  and  over  each  of  21  lesser  areas  into  which  it  is  subdividetl,  and  comparing 
a  with  similar  resnlts  for  previous  years,  I  determine  the  vertical  height  of  the 
>ening  or  shoaling  in  each  division,  and  over  the  whole  area,  and  also  locate  the 
«  of  greatest  and  least  change. 

com  an  examination  of  ChartNo.  2  it  will  be  seen  that  the  area  considered  includes 
ions  of  all  the  curves,  and,  as  most  of  them  have  advanced,  the  result  by  mean 
^hs  will  evidently  be  a  shoaling;  but,  as  before  stated,  the  advance  being  slight, 
nay  expect  to  find  but  little  shoaling, 
le  results  of  these  determinations  from  year  to  year  since  1876  are  as  follows: 


Vewrt. 

Mean  change  over 
whole  area. 

Yean. 

Mean  change  over 
whole  area. 

Sooar. 

FiU. 

Sconr. 

Fill. 

*77 

0.40 
2.56 

1883-'84. 
1884-'d5. 
1885-'86. 
1886-'87 . 
1887-'88 . 

1876-'88 . 

3.61 

'78 

1.80 

...^. •■•.••........ . 

1.16 

'79 

0.12 

'80 

0.12 

1.38 

'81 

2.38 
1.30 

0.31 

'82 

•83.. 

.  » 

0.04 

8.94 

le  following  diagrams,  which  represent  this  area  and  its  subdivisions,  will  clearly 
ain  the  change  in  each  division,  and  indicate  those  which  have  changed  the 
.test  or  least. 

le  figures  in  each  subdivision  are  the  differences  between  the  mean  depths  of 
e  divisions  as  obtained  for  the  years  between  which  the  comparisons  are  made, 
express  in  feet  and  tenths  of  a  foot  the  vertical  height  of  the  deepening  or  shoal- 
in  each. 

laded  areas  are  those  which  have  shoaled  and  blank  areas  have  deepened. 
>.  1  results  from  comparing  the  mean  depths  for  1887  with  those  for  1888,  and  No. 
mpares  those  for  1876  with  those  for  idt^, 

cAa  2,  2B87  ^0  2888, 
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These  resnlta  verify  the  determinations  by  mean  ordinates  by  showinir  tj 
greatest  deposit  takes  place  in  a  greater  depth  of  water  than  40  fret,  and  to  f ' 
ward  and  westward  of  the  more  central  areas,  and  also  that  the  areas  dii 
front  of  the  Jetties  ate  subject  to  the  least  change. 

RECAPITULATION. 

From  the  preceding  results  the  least  depth  at  any  time  during  the  year  thro 
out  the  channel,  ftom  the  main  river  tx)  the  Gulf,  was  27  feet,  and  the  greatest d 
28  feet.  The  least  width  of  the  26-foot  channel  was  130  feet,  and  the  greateal 
feet.  At  the  present  time  the  least  depth  is  28.2  foet,  and  the  least  width  d 
2^>-foot  channel  is  240  feet 

**  A  channel  through  the  Jetties  26  feet  in  depth,  not  less  than  200  feet  in  widi 
the  bottom,  and  having  through  it  a  central  depth  of  30  feet,  without  regai 
width,"  and  "a  channel  having  a  navigable  depth  of  26  feet"  through  the  nhu 
the  head  of  South  Pass,  and  "tlirongh  the  pass  itself,"  was  maintained  throng 
the  year  without  the  aid  of  dredging,  and  as  required  by  law. 

NAVIGATION  OF  THE  CHANNEL. 

During  the  year  the  channel  has  been  more  successfully  navigated  than  dorins 
year,  I  believe,  since  it  has  been  open.  Vessels  which  had  grounded  formerly  1 
made  several  trips  in  and  out  during  the  year  without  the  slightest  trouble,  tb< 
the  channel  has  lieen  no  better  than  at  times  when  they  have  grounded. 

A  better  knowledge,  gained  through  experience,  of  the  proper  handling  of  1 
ships  in  a  narrow  pass  has  probably  contributed  to  lessen  these  occnrrenoea. 

The  deepest  vessel  that  passed  through  the  channel  during  the  year  drow  25 
and  several  drew  24  feet  or  more. 


CONCLUSION. 

In  concluding  this  report  I  desire  to  express  my  appreciation  of  the  voluntary  i 
ices  of  each  member  of  the  party  under  my  charge.  On  account  of  the  failure  oi 
last  river  and  harbor  bill  to  become  a  law,  and  while  awaiting  the  action  of  Coni 
to  appropriate  funds  for  the  payment  of  their  services,  they  cheerfully  and  faithi 
performed  their  duties  for  eight  months  before  receiving  their  pay.  While  it 
optional  with  them  whether  they  continued  their  services  or  not,  yet  by  reaso 
their  having  done  so  the  law  of  Congress  of  March  3, 1875,  was  carried  out,  this  re 
18  submitted,  and  the  services  of  experienced  and  intelligent  employes  retaine<l 

lo  Recorder  G.  W.  Lawes  I  am  especially  indebted  for  efficient  and  laithfuJ 
sistauce. 

Very  respectfully,  your  obedient  servant, 

C.  Donovan, 

Capt.  W.  L.  P.8K.  ^~*"*"*  ^"^r 

Corps  of  Engin^XTB^  U.  S,  A, 


APPENDIX  S. 


IMPROVEMENT  OF  THE  VARIOUS  WATER-COURSES  IN  THE  STATE  OF 
LOUISIANA  AND  OF  BAYOU  PIERRE,  MISSISSIPPI.— IMPROVEMENT  OF 
SABINE  PASS  AND  OF  SABINE  AND  NECHE8  RIVERS,  TEXAS. 


REPORT  OF  CAPT.  W,  L.  FISK,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Tchefancte  River  and  Boguo   Falia, 

Loaisiana. 

2.  TaDgipahoa  River,  Louisiana. 

3.  Tickfaw  River,  Loaisiana. 

4.  Araite  River,  Louisiana. 

5.  Bayou  La  Fourche,  Louisiana. 

6.  Bayou  Terrebonne,  Louisiana. 

7.  Bayou  Black,  Louisiana. 

8.  Bayou  Teche,  Louiaiana. 


9.  Connecting  Bayou  Teche  with  Grand 
Lake  at  Charenton,  Louisiana. 

10.  Bayou  Conrtableaii,  Louisiana. 

11.  Calcasieu  River  and  Pass,  Louisiana. 

12.  Bayou  Pierre,  Mississippi. 

13.  Sabine  River,  Louisiana  and  Texas. 

14.  Neches  River,  Texas. 

15.  Sabine  Pass,  Texas. 


United  States  Engineer  Oefice, 

New  Orleans,  La.,  July  7,  1888. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports  for 
river  and  harbor  works  under  my  charge  for  the  fiscal  year  ending 
Jane  30,  1888. 

Very  respectfally,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers, 
The  Chief-  of  Engineers,  U.  S.  A. 


I 


S  I. 

IMPROVEMENT  OF  TCHEFUNCTE  RIVER  AND  BOGUE  FALIA,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
until  October  31, 1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of  En- 
^iue^ers,  since  that  date. 

The  project  for  the  improvement  of  this  river  was  made  in  1880,  and 
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contemplated  tbe  removal  of  oveAangilig 

nel,  and  the  dredging  of  the  bar  at  its  moiitii.  ,^ 

The  first  appropriation  of  $1,500  was  made  Match  3^  ISst^luic 
ond  one  of  $1,500  in  Aagnst,  1882.  With  th^e  tvo  sq]iprQpi»tli 
obstructions  below  Covington  were  removed,  and  part  of  the  luiexg 
balance  was  nsed  for  the  construction  of  a  working  plant  for  imp 
the  bar  at  the  month  and  part  for  the  construction  of  a  breakwa^ 
tending  820  feet  into  the  lake. 

The  third  appropriation  for  this  work,  $2,500,  made  Aagast  5, 
was  expended  in  improving  Bogue  Falia  between  Old  LandiDi 
Covington  by  cutting  a  channel  5  feet  in  depth  and  30  to  60^ 
width  through  the  bars  between  these  places. 

The  original  estimate  for  improving  this  river  was  $5,460,  the  gi 
portion  of  which  was  for  dredging  the  bar  at  the  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  c 
not  be  maintained  without  protecting  works,  which  would  cost 
siderably  more  than  the  dredging.  Major  Stickney,  who  had  this  \ 
in  charge,  caused  a  reexamination  to  be  made  in  1884,  and  in  hisn 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  volume  2^] 
1269,  he  reports  the  river  in  good  order,  excepting  the  bar  at  its  mc 
and  suggests  as  a  method  for  improving  this  to  build  a  jetty  or  bi 
water  2,500  feet  long  across  the  bar  into  the  comparatively  deep  w 
of  Lake  Pontchartraiu,  and  then  to  dredge  the  channel  throogh 
bar,  in  the  hope  tiiat  the  jetty  would  prevent,  or,  at  all  events,  gw 
retard,  the  refilling  of  the  cut  with  sand. 

The  estimated  cost  of  this  improvement  is  $20,400,  and  if  author 
by  Congress  $19,000  of  this  amount  should  be  appropriated  for  the  i 
year  ending  June  30,  1890,  and  applied  to  extending  the  breakwi 
(Iredging  the  bar,  and  removing  any  other  obstructions  that  may  1 
formed  since  the  river  was  cleared  out. 

Should  the  improvement  be  made  as  contemplated  the  protection 
the  mouth  of  the  river  would  also  enable  vessels  navigating  the  lab 
use  it  as  a  harbor  of  refuge  in  case  of  gales. 

The  depth  of  water  on  the  bar  at  its  lowest  stage  (during  a  norti 
is  about  ^  feet     The  benefit  to  commerce  is  local.    It  is  not  km 
that  there  has  been  any  increase  to  commerce  in  consequence  of 
proveraents  thus  far  made.    Should  Congress  desire  to  carry  out 
project  for  making  the  mouth  of  the  Tchefuncte  a  harbor  of  refuge,  t 
$19,000  will  be  required  to  do  this.    Otherwise  no  money  for  the  furt 
improvement  of  this  stream  during  the  fiscal  year  ending  June  30,  M 
is  required. 

Commerce  for  the  year  1886-'87  is  reported  as  consisting  of  1,895  b 
cotton,  188,000  barrels  sand,  3,500,000  brick,  105,000  barrels  charo 
and  11,000,000  feet  lumber. 

The  work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  lij 
house  is  at  the  mouth  of  the  river. 

» 

Money  statement 

July  1,  1887,  amount  available $7'St 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6O0 

July  1, 1888,  balance  available 127.13 
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S   3. 

IMPBOVEMENT  OF  TANGIPAHOA  KIVEB,  LOUISIANA. 

"^  This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
until  October  31,  1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of  En- 
gineers, since  that  date. 

^  An  appropriation  made  in  1872  was  expended  in  clearing  the  river  of 
liliags,  rafts,  and  leaning  trees  over  a  distance  of  16  miles  from  its  mouth, 
ptxamination  and  survey  were  authorized  June  18, 1878.  The  survey 
Iras  begun  in  1879.  The  assistant  engineer  who  made  the  survey  found 
inany  obstructions,  such  as  snags,  overhanging  trees,  etc.,  and  estimated 
ttie  cost  of  their  removal  up  to  Conners  Bridge,  1^  miles  from  Amite  City 
iuicl  53  miles  above  the  mouth,  at  $10,000. 

The  improvement  would  give  a  clear  channel  42  inches  deep  to  a  point 
^  miles  above  the  mouth,  and  for  aifurther  distance  of  21  miles  a  clear 
■channel  of  24  inches.  An  appropriation  of  $5,000  was  made  June  18, 
1880.  On  September  22,  1880,  agreement  was  made  with  Carl  P.  Seg- 
^et  for  clearing  34  miles,  for  the  sum  of  $4,750.  On  March  3, 1881,  an 
•^propriation  of  $2,000  was  made  for  continuing  the  improvement. 

The  approved  project  for  expending  this  sum  provided  for  continuing 
the  work  above  the  point  to  be  reached  by  first  contract. 
'    One  bid  was  received  on  this,  and  being  considered  excessive  was  re- 
jected.   The  first  contract  was  reported  completed  in  November,  1881, 
%nd  the  work  was  accepted. 

;  On  January  3, 1883,  a  contract  was  made  with  C.  E.  Cate  for  clearing 
^Qt  7i  miles,  at  $235  per  mile.  The  work  was  accepted  late  in  June, 
i|S84,  having  been  reported  twice  as  finished  and  twice  rejected. 
?  On  August  14,  1884,  the  Government  plant  that  had  been  laid  up  at 
Springfield  with  a  hired  crew  proceeded,  in  charge  of  a  superintendent, 
to  the  Tangipahoa  Biver,  under  instructions  to  commence  work  where 
^fate's  contract  ended,  and  extend  the  improvement,  if  practicable  with 
Jfbe  funds  on  hand,  to  Amite  City. 

The  stage  of  water  was  very  low,  and  after  forcing  a  passage  through 
oaumerous  obstacles,  such  as  stumps,  sunken  logs,  overhanging  trees, 
4and  slides,  shoals,  and  two  wooden  bridges,  to  within  about  4  miles  of 
4^e  point  at  which  it  wa«  intended  to  begin  work,  it  was  found  imprac- 
■Mcable  to  proceed  any  further,  and  under  a  modification  of  instructions 
»the  plant  was  dropped  down  to  Lanier's  Bridge,  and  the  work  of  clear- 
^ug  out  the  stream  from  there  down  to  the  mouth,  commenced  Septem- 
Lber  15,  was  completed  October  11,  1884. 

About  12  miles  of  the  53^  miles  included  in  the  project  for  the  im- 

iprovement  of  Tangipahoa  Biver  have  not  been  touched. 

c    Major  Stickney's  last  report  recommends  an  appropriation  of  $1,700 

to  be  made  for  completion,  to  be  applied,  however,  in'recleariug  the 

lower  river,  which  is  again  obstructed.    He  also  suggests  that  it  might 

be  well  to  consider  now  some  plan  for  removing  the  bar  at  the  mouth, 

which  permits  only  light-draught  vessels  to  enter.    The  work  for  the 

lower  river  has  been  completed,  an  appropriation  of  $2,000  having  been 

made  July  5, 1884.    It  is  believed  that  it  will  be  useless  to  carry  the 

__,lmprovement  any  further  up-stream,  and  if  $1,700  be  appropriated  by 

^Congress,  in  accordance  with  the  original  estimate,  it  will  be  applied  to 

il^reclearing  that  portion  of  the  river  which  has  already  been  improved. 

J^    The  work  is  not  a  permanent  one,  as  obstructions  are  reforming,  and 

48  purely  of  local  importance.    It  is  not  known  that  any  benefits  have 

x^alted  to  commerce  since  the  improvements  have  been  made. 


■Kb* 
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>'  ^  C« '  ^  ^.>w^:::wi:vi^.^^^i*^:?^*  .:*^ 


No  work  has  been  done  daring  tterpw  ,  .^ .     -  ._  ,  ,,  .  - 
having  been  made  since  tliat  i^  JiOy  SiW^^^tb^%mi^ 
annaal  commeroe  waB  725  oords  at  wood,  120  bidto^  fl^i%28ip 
wool,  1,500  bales  cotton,  1,600,000  staves. 

Money  staiememt. 

{Amonnt  (estimated)  reqnired  for  completion  of  existing  project  .... «..,.. 
Amoiiot  that  can  be  profitably  expended  in  fiscal  year  eodiog  Jaoe  90, 1890 
Submitted  in  compliance  with  requirements  of  seotiona  3  of  river  and 
harbor  acts  of  1866  and  lb67. 


S3. 


4 


i#? 


l^ 


IMPROVEMENT  OF  TICKFAW  RIVEB  AND  ITS  TRIBUTARIES,  LOUIHtti 

This  work  was  in  charge  of  Maj.  W.  H.  Hener,  Corps  of  Engiii 
nntil  October  31, 1887,  and  in  charge  of  Capt.  ^W.  L.  Fisk,  (>k|| 
Engineers,  since  that  date. 

It  was  commenced  in  1879  by  an  examination  authorized  by  Goiqi 
The  estimated  cost  of  the  improvement  was  $10,230,  and  the  pl^ 
was  to  clean  ont  this  stream  as  well  as  its  navigable  branobei^ 
Natalbany,  Blood,  and  Ponchatoula,  by  removing  sach  obstadM 
navigation  as  snags,  logs,  stumps,  and  overhanging  trees. 

In  1881  Gougress  appropriated  $2,000  to  commence  the  work.  Wi 
was  done  by  contract  in  1882,  and  16  miles  of  Tickfaw  Biveri 
cleaned  out. 

In  1882  $2,000  more  was  appropriated ;  this  was  expended  parl^ 
building  plant,  and  the  work  of  cleaning  out  the  stream  was  donei 
this  plant  and  hired  labor;  the  result  was  a  good  navigable  chfl 
9  miles  above  the  previous  head  of  navigation  on  the  Tickfaw. 

In  1886  Congress  appropriated  $2,000  more,  the  funds  to  be  avaSi 
for  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  the  ta 
part  of  1886  and  early  part  of  1887  work  was  resumed  with  Gov 
ment  plant  and  hired  labor ;  the  result  was  the  cleaning  oat  of 
branches  and  completion  of  the  work  in  accordance  with  the  oiig 
project  at  a  cost  less  than  the  original  estimate.  Each  of  the  strei 
the  Tickfaw,  Natalbany,  Blood,  and  Ponchatoula,  were  cleared 
obstructions  up  to  the  head  of  navigation. 

Ttie  improvement  will  not  be*  permanent,  as  obstructions  will  S) 
form  in  consequence  of  freshets  and  the  careless  felling  of  timber. 
the  project  is  now  completed,  further  appropriations  are  not  reqa 
uuless  Congress  desires  to  have  annual  work  done  on  either  oral 
these  streams,  in  which  event  it  is  estimated  that  $1,000  per  year 
probably  keep  them  all  thoroughly  cleaned  ont.  At  present  this  ii 
necessary,  as  all  these  rivers  are  now  in  good  navigable  condition^ 

The  commerce  of  this  stream  for  the  year  1886-'87  was  estimate! 
a  value  of  $140,000,  carried  by  three  schooners. 

Money  statement. 

July  1,1887^  amount  available ^ 

July  1, 1888,  amonnt  expended  during  fiscal  year,  exolusiye  of  liabilities 
outstanding  July  1,  1887 1> 

July  1,  1888,  balance  availai>le i; 

Amount  appropriated  by  August  11,  1888 1,^ 

Amount  avallablQ  for  &acal  year  ending  June  30, 1889  ,.,, i^  xi 


■pm 
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S4. 
IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Bngioeers, 
until  October  31,  1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of 
Engineei's,  since  that  date. 

The  original  project  for  improving  this  river  was  adopted  in  1880 ;  the 
object  was  to  obtain  at  low  water  a  channel  5  feet  in  depth  as  far  up- 
stream as  appropriations  would  permit,  the  main  portion  of  the  work 
to  be.  done  being  above  the  month  of  the  Bayou  Manchac. 

In  1880  Congress  appropriated  $8,000  for  this  work;  contract  was 
made  for  $7,650  for  improving  40  miles  of  the  river.  In  1881  $5,000 
was  mote  appropriated.  It  was  proposed  to  use  this  ai>propriation  for 
extending  the  work  beyond  the  point  where  the  first  contract  should 
terminate. 

The  successful  bidder  of  the  second  contract  failed  to  furnish  bonds, 
and  the  contract  was  not  completed.  The  work  under  the  first  contract 
was  accepted  in  1883;  the  work  was  poorly  done,  and  only  resultexl  in 
cleaning  out  17  miles  of  the  river.  In  1883  the  project  was  modified 
and  approved,  so  as  to  clear  out  obstructions  below  the  Bajon  Manchac 
with  Government  plant  and  hired  labor.  This  part  of  the  work  was 
well  and  economically  done  and  resulted  in  clearing  out  about  8  miles 
of  river.  The  officer  in  charge  of  the  improvement  in  1884  estimated 
that  to  work  over  the  17  miles  of  river  first  done  by  contract  and  com- 
plete that  required  farther  down  the  river  would  cost  $8,205. 

In  1886  Congress  appropriated  $2,000.  In  November,  1886,  work  was 
resumed  by  means  of  Government  plant  and  hired  labor,  and  continued 
until  January  31,  1887,  during  which  time  2,754  stumps,  logs,  snags, 
and  ovei'hanging  trees  were  removed  from  the  bed  and  banks  of  the 
stream.  Most  of  this  work  was  done  between  the  mouth  of  the  Bayou 
Manchac  and  Port  Vincent,  about  5  miles  below,  where  the  river  had 
become  almost  unnavigable  from  the  accumulation  of  snags  and  other 
obstructions  since  work  was  suspended  in  1883.  All  serious  obstruc- 
tions to  navigation  below  Port  Vincent  were  also  removed.  The  Amite 
Biver  is  now  in  good  navigable  state.  Examinations  showed  that  it 
was  useless  to  spend  any  more  money  on  the  Amite  above  the  mouth 
of  the  Bayou  Manchac  for  the  reason  that  there  is  neither  commerce 
nor  navigation  above  this  point;  and  although  steamboats  have  been 
30  miles  further  ap  the  river,  there  is  no  commerce  to  pay  {hem  for 
going  up;  besides,  at  low- water  stages  the  depths  are  insufiQ(*ient,  and 
at  high  water  the  current  is  too  swift  to  be  steamed  with  economy. 

The  small  balance  remaining  of  this  last  appropriation  could  only 
be  expended  on  the  Amite,  not  on  its  navigable  branch,  the  Bayou 
^Manchac;  hence,  when  that  portion  of  the  Amite  which  was  navigable 
below  the  Manchac  had  been  cleaned  out,  it  would  have  been  a  waste 
of  public  funds  to  have  spent  the  balance  on  the  upper  ]>ortion  of  the 
river.  Work  was  therefore  discontinued,  owing  to  its  completion  in 
accordance  with  the  modified  project  in  January,  1887. 

The  improvement  will  not  be  permanent :  banks  will  cave,  carrying 
in  trees,  snags  will  re-form,  and  to  keep  the  river  in  good  navigable 
condition  will  require  annual  work  at  an  estimated  exnense  of  about 
$2,000. 

The  amount  yet  available  ($333.33)  may  be  applied  in  the  future  to 
removing  obstacles,  such  as  snags,  that  are  certain  to  accumulate ;  but 
it  is  recommeuded  tbat  any  future  appropriation,  if  made  for  thi& 
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stream,  be  so  worded  as  to  make  Ae  tan^  iiVafiiBltiliSi-  ^  ^ 
oat  the  Bayoa  Mauchac,  the  main brandictf  Hie  AmU/i^^  . 

run  up  this*  bayou  for  about  8  or  9  miliBSi  to  Hope  TiUa,  wUcfct 
head  of  navi^tion.  It  is  estimated  thflUi  to  remove  obstacle^  to 
pitiou  iu  the  Bayou  Manchac^  such  as  snags,  stumps,  and  oTexliaL 
trees,  will  cost  about  $2,500.  The  products  carried  on  this  bay« 
cotton,  cotton-seed,  wood,  staves,  shingles,  lumber,  hides,  eggs,  c 
ens,  sugar,  and  molasses,  annually  valued  at  $136,000. 
Total  appropriated  thus  far,  $15,000. 

Money  statement. 

July  1, 1687,  amoant  available fS 

Jnly  1,1888,  balance  available S 

Amoiiut  appropriated  by  act  of  Aagost  11,1888 ^,W 

Amoant  available  for  fiscal  year  ending  June  30, 1889 5, 3! 

( Amount  (estimated)  required  for  completion  of  existing  project 3, 7$ 

J  Amount  tbatcan  be  profitably  expendedinfiscalyearendingJune^O,  18\H)      3,76 
\  Submitted  in  compliance  with  requirements  of  sectioDs  2  of  river  aod 
[    harbor  acts  of  1866  and  1867. 


S5. 

IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Hener,  Corps  of  Engine 
until  October  31, 1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of 
gineers,  since  that  date.  ^ 

The  original  project  for  this  work  was  adopted  in  1879  from  surv 
authorized  by  act  of  Congress  March  3,  1873  (see  lieport  of  Cfaie) 
Engineers  for  1874,  Appendix  S  5),  the  object  l>eing  to  improve  I 
water  navigation  of  the  bayou  by  removal  of  obstructions,  such  as  sn£ 
wrecks,  raft  heaps,  cutting  of  trees,  etc.,  which  obstructed  navigati< 

On  account  of  high  water  operations  were  suspended  December 
1881,  and  resumed  September  21, 1882.    From  this  time  till  Janu 
31, 1883,*  the  work  was  carried  on  steadily  to  a  point  30  miles  be! 
Lockport,  when,  the  funds  being  nearly  exhausted  and  the  water  { 
ting  too  high,  the  plant  was  taken  to  Lockport  and  laid  up. 

In  the  river  and  harbor  act  of  August  22,  1882,  provision  was  mi 
for  a  survey  of  this  bayou. 

A  preliminary  report  of  this  was  forwarded  on  August  20,  1882,  a 
in  Department  letter  of  April  24,  1883,  it  was  directed  that  the  sur 
should  be  made. 

No  work  was  done  during  the  year  ending  June  30, 1884,  the  balai 
of  available  funds  being  too  small  to  permit  anything  more  than  { 
payment  of  a  watchman  for  the  care  of  the  boats. 

On  August  25, 1884,  an  amended  project  was  submitted  by  Capti 
Turtle  for  continuing  work  downward  from  where  it  had  been  suspended 
the  previous  year,  and  authority  was  received  from  the  Chief  of  En- 
gineers, under  date  of  September  1,  1884,  to  carry  on  the  work  as  rec- 
ommended. 

The  work  of  overhauling  the  plant  at  Lockport  was  immediately  com- 
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menced,  and  work  was  resumed  September  22, 1884,  and  continned  until 
January  15, 1885,  when  it  was  again  stopped  on  account  of  high  water, 
the  plant  ordered  back  to  Lockport,  and  the  crew  discharged,  except 
the  suboverseer  and  cook,  who  were  retained  for  ftirther  service  on 
Bayou  Teche.  The  plant  was  at  the  same  time  placed  under  the  direc- 
tion and  orders  of  First  Lieut.  O.  T.  Crosby,  Corps  of  Engineers. 

By  authority  of  the  Chief  of  Engineers  it  was  removed  to  Bayou* 
Teche,  serving  en  route  as  a  quarter-boat  for  a  survey  party  on  Bayou 
La  Eompe.    It  remained  on  the  Teche  from  March,  1885,  to  January', 
1887,  engaged  much  of  the  time  in  snagging  an^  wrecking  operations. 

After  completion  of  the  survey  of  1883  a  study  of  the  level  notes 
showed  them  to  be  worthless.  Without  an  accurate  profile  no  plan 
could  be  made:  hence,  in  April,  1886,  the  level  lines  were  re-run  under 
the  direction  or  Lieutenant  Crosby. 

The  commerce  of  Bayou  La  Fourche  has  been  greatly  benefited,  the 
number  of  vessels  having  steadily  increased  as  the  obstructions  were 
removed.  * 

Before  any^work  of  improvement  the  bayou  was  so  obstructed  with 
snags,  logs,  and  wrecks  from  its  head  at  Donaldsonville  to  a  point 
about  22  miles  below  Lockport,  that  during  the  low-water  season  flat- 
boats  and  luggers  drawing  about  2  feet  were  the  only  vessels  able  to 
navigate. 

In  some  places,  especially  between  Eaceland  and  Lockport,  a  distance 
of  7^  miles,  even  this  was  difficult,  the  lugger  having  to  lower  sail  and 
cordelle.  But  since  the  removal  of  obstructions  flat-boats  and  sailing 
vessels  of  even  greater  draught  have  passed  up  and  down  without  di^ 
ficulty. 

During  eight  months  of  the  year,  when  the  water  is  high,  the  bayou 
is  navigable  for  large  size  steam-boats. 

During  the  fiscal  year  1886-'87  the  water  was  exceptionally  low, 
Bteam-boats  could  not  get  over  the  bar  at  the  head  of  the  La  Fourche, 
and  navigation  by  means  of  flat-boats  was  extremely  difficult  and  irreg- 
ular. 

Should  the  project  for  slackwater  navigation  and  dredging,  plans  of 
which  were  submitted  in  the  Annual  Eeport  for  1886,  be  adop^,  it  is 
then  recommended  that  the  entire  estimated  cost,  viz,  $450,000,  be  ap- 
propriated in  one  lump. 

The  cost  of  maintenance  of  slackwater  navigation  is  estimated  at 
$30,000  annually. 

The  saving  of  freight  paid  in  consequence  of  slackwater  navigation, 
if  made,  is  estimated  at  $19,000  annually. 

The  annual  value  of  commerce  of  the  La  Fourche  is  about  $3,000,000. 
The  estimated  amount  of  commerce  is  22,150  hogsheads  sugar,  27,705 
barrels  sugar,  45,274  barrels  molasses,  907  barrels  rice,  66,117  sacks 
rice,  9,341  barrels  and  sacks  potatoes  and  onions. 

Money  statement 

July  1,  1887,  amount  available $79.61 

July  1,  1888,  balance  available 79.61 

▲mount  appropriated  by  act  of  August  11,  1883 50,000.00 

.  Amount  available  for  fiscal  year  end  ing  J  une  30,  1889 50, 079. 61 
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which  this  estimate  was  based  was  made  in  high  water,  it  was  iuoor- 
ject^  and  the  same  officer  making  the  first  estimate  increased  it  bj 
$20,000,  making  the  total  estimate  $38,800. 
Appropriations  made  are  as  follows : 

June  14,  1880 i..  $10,001 

MarehS,  1881 ..., 8,eD 

August  2,  1882 ! 7,(» 

Augusts,  1886 .' 10,09 

Total 35,80 

Dredging  was  commenced  in  1880 ;  was  continued  in  1881  from  i 
point  about  23^  miles  below  Houma,  La.  This  was  contract  work,  aD( 
about  7^  miles  of  channel  was  improved.  In  1382  work  was  resumei 
with  Government  plant  and  hired  labor,  and  completed  to  within  aboo 
10^  miles  of  Houma.  In  1886  work  was  again  resumed  by  OoTernmen 
plant  and  hired  labor,  and  about  164,165  cubic  yards  were  dredged  on 
and  4.1  miles  advanced  during  the  year  1886-'87.  -  Work  was  contiuaa 
until  December  17,  1887,  when  the  channel  was  completed  to  the  rail 
road  depot  at  Houma  and  a  turning-basin  dug  there  thus  completing  it 
according  to  project,  $3,000  within  the  estimate. 

The  Government  dredge  has  done  excellent  work  at  a  cost  of  abool 
4  cents  per  cubic  yard  for  dredging. 

The  bayou  between  its  low-water  banks  was  of  less  width  than  the 
dredge-boat ;  consequently  to  do  any  work  she  had  to  first  cut  a  chan 
nel  of  her  own  width  and  then  cut  turnouts  or  passing  places  every  few 
hundred  yards  to  enable  floating,  sailing,  or  steam  craft  to  pass.  Wbeo 
this  improvement  was  commenced,  the  Bayou  Terrebonne  was  in  places 
little  more  than  a  drainage  ditch. 

Where  the  dredge  began  work  the  bayou  was  but  11  feet  wide. 
Fearly  every  plantation  on  the  bayou  has  a  drainage  ditch  emptyiDg 
into  the  bayou,  ancL  below  the  mouth  of  each  ditch  a  bar  is  formed  so 
that  work  done  by  the  dredge  one  year  is  frequenUy  obliterated  during 
the  next. 

The  improvement  §nables  planters  on  the  bayou  to  float  their  prodace 
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Money  itatement 

July  1,1887,  amount  available $3,891.13 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 18tf7 3,371.46 

July  1, 1S88, balance  available 519. 67 

Amount  appropriated  by  act  of  August  11,1888 3,000.00 

Ajuount  available  for  fiscal  year  ending  June  30, 1889 3,519.67 


S7. 
IMPROVEMENT  OF  BAYOU  BLACK.  LOUISIANA* 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
until  October  31, 1887,  and  in  charge  of  Oapt.  W.  L.  Fisk,  Corps  of  En- 
gineers, since  that  date. 

Examination  of  this  bayou  was  ordered  by  act  of  Congress  of  Jane  14, 
1880. 

Preliminary  examination  was  made  in  January,  1881,  and  a  partial 
report  made  February  2, 1881,  full  report  being  prevented  by  the  failure 
of  the  employ^  who  made  the  examination  to  submit  report,  though  fre- 
quently directed  to  do  so. 

On  March  3, 1881,  $10,000  was  appropriated  for  this  work. 

With  the  Annual  Report  of  1881  was  published  a  full  report  6f  a  pre- 
liminary examination  made  by  an  assistant  engineer,  in  which  the  con- 
dition of  the  bayou,  as  indicated  below,  was  clearly  represented.  , 

Appropriations  made  in  1882  and  1884  amounted  to  $25,000. 

In  an  inspection  of  this  bayou  made  in  April,  1885,  the  engineer  officer 
in  charge  made  notes  and  observations  and  on  them  based  the  following 
report  and  deductions : 

From  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work,  about  10 
miles  above,  the  Sayoa  Black  has  now  a  depth  of  5  to  6  feet  of  tide- water.  The  width 
of  this  water-way  varies  from  45  to  100  feet.  The  greater  portioa  of  this  10  miles  has 
been  worked  over  by  the  dredge,  and  the  last  4  miles  is  practically  a  caoal  in  the  bed 
of  the  bayoa,  which  has  been  das  by  the  dredge.  As  fast  as  the  digging  progresses 
the  ditch  or  canal  which  is  being  dag  becomes  filled  with  tide- water ;  but  that  portion 
of  the  bayon  in  front  of  dredge  is  so  filled  up  with  sediment,  grass,  loj^s,  roots,  and 
Btumps,  and  contains  so  little  water,  that  at  present  it  is  impossible  to  £oat  the  light- 
est skift 

When  the  examination  was  made  in  April,  1885,  and  resulted  in  a  stoppage  of  the 
work,  principally  becanse  the  appropriation  was  about  exhausted,  I  doubt  if  there 
was  50  gallons  of  water  per  minute  fiowiuff  in  the  bayou,  and  a  few  days  before  this 
the  ground  in  front  of  the  dredge  was  soliard  that  it  became  necessary  to  hire  four 
mules  and  a  plow  to  break  the  ground  so  that  the  dredge  could  work.  In  fact,  fol- 
lowing the  rank,  taU  grass  growing  in  the  old  bed  of  the  bayou  is  the  practical 
method  of  tracing  its  course.  From  the  point  where  the  dredge  has  now  stopped 
working  to  the  town'of  Houma  via  the  line  of  the  bayou  (the  proposed  improvement) 
is  14  mues  in  length.  The  bed  of  the  bayou  is  filled  up  with  mud  and  obstructions 
very  nearly  to  the  level  of  the  roads  on  each  side  of  it ;  so  that  to  complete  the  work 
^ntemplated  will  yet  practically  require  the  digging  of  a  canal  45  feet  wide  by  6  feet 
deep  by  almost  14  miles  in  length. 

The  muck,  etc.,  thrown  out  of  the  canal  is  so  oozy  or  semi-fluid  that  much  of  it 
wiU  run  back  into  the  canal,  and  it  is  probable  that  a  pile  and  timber  revetment  may 
have  to  l)e  built  over  a  considerable  portion  of  the  route  to  prevent  this. 

On  each  bank  of  the  bayou  is  a  wagon-road  25  to  40  feet  in  width,  just  beyond 
which  are  the  fences  of  plantations  and  small  farms.  The  muck  must  therefore  be 
thrown  on  the  road,  obliterating  that  on  one  side,  perhaps  on  both,  making  either  of 
them'  for  the  time  being  almost  if  not  entirely  impassable.  When  the  canal  or  ditch 
shall  hav,e  been  completed  to  Houma  it  will  enable  small  boats  (probably  fiat-boats^ 
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to  carry  sagar  and  the  material  prodnota  of  the  country  from  the  plantathma  ImcA 
inf?  on  the  bay  on  from  Tigerville  to  Honma,  an  extreme  diatance  of  mboiitS4<ir 
miles.  The  estimate  for  completing  this  improvement,  by  M%)or  Howellt  in  1881,  i 
$47,520.  Of  this  amount  nearlv  $25,000  has  been  expended,  of  which  about  14,! 
iras  used  in  part  payment  for  tne  building  of  a  dredge-boat  to  be  oaed  in  cutting  1 
canal. 

This  would  leave  $20,000  exi>ended  in  actual  dredging  about  10  milea  of  lM^oa,i 
considerable  portion  of  which  was  already  open  bayou,  and  between  14  and  ISnuki 
of  bayou  yet  to  be  opened. 

The  average  quantity  of  material  to  be  removed  in  each  mile  of  ontting  I  eathnii 
to  be  nearly  double  what  it  was  in  the  preceding  10  miles  already  opened,  and  tbB» 
fore  estimated  the  cost  nearly  twice  as  much,  or  f4,000  per  mile. 

As  there  are  vet  about  14  miles  of  cut  to  be  made,  the  estimate  for  completing  U 
cut  should  be  14  times  $4,000,  equal  $56,000.  This,  together  with  the  $25,000  expeniBd, 
would  be  $81,000,  an  excess  of  $33,480  over  the  ori|pnal  estimate  for  compleung^ 
work.  It  is  barely  possible  that  this  estimate  tor  completion  may  be  too  grea^  btf 
when  the  sunken,  embedded  logs,  stumps,  roots,  thrown  up  by  the  dredge  all  akst 
the  embankment,  are  seen,  no  prudent  engineer  would  submit  a  amaUer  eatlmate,  tod 
I  feel  warranted  in  saying  that  no  contractor  would  make  a  contract  to  do  the  work 
required  even  on  this  estimate.  Moreover,  in  pushing  the  work  to  advantage,  tlie 
engineer  in  charge  of  this  improvement  has  never  estimated  less  than  $10,000  to  be 
necessary  for  any  one  year's  work. 

Suppose  the  remaining  14  miles  were  out  to  Houma.  Here,  bv  re-opening  an  oU 
canal,  now  deteriorated  into  a  shallow  ditch,  connection  may  be  had  with  the  Bayos 
Terrebonne. 

The  cut  is  about  1  mile  long.  Suppose  this  done,  and  the  Terrebonne  improvemeot 
completed  to  this  point  also,  the  result  would  be  that  planters  along  the  Black  and 
Terrebonne  could  use  these  connected  canals  (for  such  would  the  bayona  be)  to  cei 
their  products  to  the  railwav  station,  whence  by  rail  to  New  Orleans,  abont  70  mifei, 
or  to  ship  by  water  through  Bajous  Terrebonne  and  Black,  Bayon  Cbdne,  Bayoa 
BcBuf,  Atchafalaya  Biver,  and  Mississippi  River  to  New  Orleans,  aboat  400  miles. 

It  is  reaapnable  to  suppose  that  the  railway 'rates  for  carrying  freight  leaa  than  7ff 
miles  should  be  less  than  that  of  water  routes  nearly  six  times  aa  long.  The  advts- 
tage  to  the  planter  in  having  the  improvement  made  is,  therefore,  simply  the  aavisf 
in  cost  and  time  to  him  in  his  transportation  on  hauling  his  product  from  hia  plants- 
tion  by  wagon  or  by  canal  to  the  nearest  railway  station. 

On  or  near  the  Bayou  Black,  and  25  miles  apart,  are  two  railway  atationa,  Tign^ 
ville  and  flouma ;  therefore  the  longest  haul  to  nearest  station  would  be  12|  muei, 
or  an  average  haul  of  6i  miles. 

Is  the  Government  Justified  in  cutting  a  canal,  (for  that  is  Just  what  ia  being  done  is 
improving  Bayou  Black)  the  lowest  estimated  cost  of  which  is  $47,520,  forsake  of  sst- 
ing  to  the  planter  the  difference  between  6i  miles  of  wagon  and  canal  tranaports- 
tionf 

The  •improvement  at  its  best  is  simply  a  local  one  and  only  benefits 
the  people  on  or  near  the  bayoa,  and  can  in  nowise  be  considered  & 
public  necessity,  bat  as  it  has  been  began  by  aathority  of  Congress  and 
$25,000  has  been  spent  on  it,  if  the  work  were  now  stopped  the  greater 
portion  of  this  money  woald  be  wasted.  It  is  therefore  assumed  that 
the  work  will  be  continaed  to  completion,  and  in  this  event  no  less  than 
$10,000  should  be  appropriated  for  the  fiscal  year  ending  Jane  30, 1890. 
On  September  27, 1S86«  the  dredge-boat  used  in  the  improvement  of 
Bayou  Black  was,  on  account  of  exhaustion  of  funds,  transferred  to 
Bayou  Terrebonne,  Louisiana,  to  be  used  in  the  improvement  of  that 
stream. 


Money  itatemenU 

July  1, 1887,  amount  ayailable .'. ••        $319.31 

July  1,  1888,  balance  available 319.31 

'Amount  (estimated)  required  for  eompletion  of  ezistine:  project.. •••. ..  56, 000.09 

Amount  that  can  be  prohtably  expended  in  fiscal  year  eudinff  June  30, 1890  10, 000. 00 
Submitted  in  compliance  arith  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1667. 

i 
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S8. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
until  October  31,  1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of 
Engineers,  since  that  date. 

A  condensed  history  of  this  work  is  contained  in  the  Auutral  Report 
for  1886.  With  the  funds  available  at  the  end  of  the  fiscal  year  1885-'8C, 
viz,  $7,317.93,  work  was  resumed  above  Breaux  Bridge  in  the  latter 
part  of  1886  by  a  party  on  the  wrecking  flat  and  a  large  land  party. 

In  consequence  of  low  water,  operations  by  the  party  afloat  had  to 
cease  in  October,  and  the  land  party  completed  their  work  up  to  Port 
Barr6,  the  head  of  the  Teche,  in  December,  1886. 

The  result  of  that  year's  work  was  the  removal  from  the  channel  of 
1,376  snags,  logs,  and  sunken  trees,  the  removal  by  blasting  of  133  trees 
and  stumps,  and  the  cutting  dowu  and  removal  of  4,325  overhanging 
and  other  trees  from  the  banks  that  were  obstructions  to  navigation. 
The  Teche  is  now  opened  its  entire  length  from  its  mouth  to  Port  Barr^, 
and  all  is  now  done  that  can  be  done  for  the  stream  preparatory  to  the 
actual  construction  of  a  lock  and  dam  for  slackwater  navigation,  esti- 
mated to  cost  $175,000,  a  detailed  description  of  which  appeared  in  the 
last  Annual  Report. 

Should  Congress  decide  to  make  slackwater  navigation  on  this  stream, 
the  total  amount  estimated  for  should  be  appropriated  in  one  lump. 
The  improvements  thus  far  made,  which  have  cost  about  $44,880.66, 
have  improved  navigation  materially,  but  have  not  produced  any  in- 
crease of  commerce  nor  reduced  the  freight  rates  in  this  section.  The 
estimated  annual  value  of  the  sugar  crop  on  the  Teche  is  between 
$3,000,000  and  $3,500,000,  only  about  one-tenth  of  which  is  marketed 
by  water  transportation.  If  slackwater  navigation  be  made,  it  will 
only  benefit  that  part  of  the  Teche  country  above  the  lock,  the  value  of 
the  estimated  annual  product  of  which  is  $258,725. 

The  report  of  Lieutenant  Crosby,  dated  December  16, 1886  (page  1371, 
Annual  Report  Chief  of  Engineers  for  1887),  shows  the  condition  of  the 
stream  after  work  was  completed  in  1886. 

Money  statement. 

July  1,1887,  amount  available $582.08 

July  1,  1888,  balance  available ^ 582. 08 


Sg. 

CONNECTING  BAYOU  TECHE  WITH  GRAND  LAKE  AT  CHARENTON,  LOUIS- 
IANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
until  October  31,  1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of  En- 
gineers, since  that  date. 

The  project  was  adopted  in  1880,  the  object  being  to  connect  Bayou 
Teche  with  Grand  Lake  at  Charenton  by  a  canal  a  little  over  a  mile  in 
length,  6  feet  in  depth,  and  50  feet  wide  at  the  bottom. 

Careful  examination  of  the  locality  developed  the  fact  that  the  differ- 
ence in  water  level  between  the  bayou  and  Grand  Lake  was  variable^ 
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aud  at  times  as  much  as  3  feet  4  inches.    It  was  leMil^  tt^ta^l 
event  of  a  narrow  or  50-foot  cat  the  cnrrent  wonld  be  so  fi^ii  at 
probably  scour  the  banks  unless  a  lock  were  interposed,  bat  l&irtitt  . 
cut  100  feet  wide  at  bottom  be  made  the  lock  could  be  dispensed  wi4 

The  cost  of  the  50foot  canal  with  lock  was  estimated  to  be  about  te 
same  as  the  lOOfoot  canal  without  the  lock,  and  the  latter  woold  beTOf 
much  more  desirable  and  cost  mnch  leas  for  maintenance. 

March.  3, 1881,  Congress  appropriated  $25,000  to  commence  this  woik, 
the  estimated  cost  of  which  was  $75,000.  It  was  shown  that  the  eoil 
of  the  work,  if  done  by  construction  or  purchase  of  plant  and  hired  laboc, 
would  be  mnch  less  than  if  done  by  contract. 

The  amount  of  money  available  would  not  warrant  the  comm^ofe- 
ment  of  the  work  by  either  plan,  hence  the  actual  work  of  digging  or 
starting  the  canal  has  not  ^et  begun.  The  land  on  which  the  c^ 
was  to  be  dug  and  cession  of  jurisdiction  were  given  to  the  United  Statei, 
thenecessary  surveys  were  made,  the  level  lines ^-un,  lines  located, and 
tide-gauge  observations  were  collated,  plotted,  and  studied*  This,  to- 
gether with  the  necessary  engineering  and  office  expenses,  cost  $2,899.95. 

Should  the  canal  ever  be  cut  it  would  be  of  local  importance  and  shortm 
the  transportation  route  of  rafts  of  logs  from  Grand  Lake  Into  the  Techo 
by  abont  75  or  80  miles.  It  is  not  thought  it  would  benefit  steamboats 
plying  on  the  Teche  (the  richest  sugar  country  in  Louisiana)  or  the 
planters  to  any  great  extent,  for  the  reason  that  the  plantations  are  on 
the  bayou,  the  supplies  must  go  up  the  bayou,  and  the  prodncta  of  the 
plantations  must  come  down  the  bayou  and  thence  by  the  regular  rail 
or  water  routes  to  New  Orleans. 

In  my  judgment  it  would  be  much  better  to  defer  starting  this  canal 
until  it  is  known  detinitely  what  disposition  is  to  be  made  by  the  Mis- 
sissippi River  Commission  of  the  head  of  the  Atchafalaya  River. 

Any  changes  in  this  now  very  important  stream  will  affect  the  water 
levels  in  Grand  Lake  and  Bayou  Teche,  and  may  require  a  change  in  the 
whole  project  for  the  canal. 

As  the  money  appropriated  will  not  make  a  through  cut,  and  there- 
fore not  benefit  navigation  or  commerce  to  the  slightest  extent,  and  if 
done  by  contract  will  cost  fully  one-third  more  than  if  a  contract  coaJd 
be  made  for  the  full  cut,  it  is  recommended  that  no  work  be  commenced 
on  this  canal  until  the  amount  necessary  to  complete  the  same,  viz, 
$75,000,  has  been  appropriated  and  becomes  available,  nor  is  it  sap- 
posed  benefits  to  commerce  will  equal  or  approximate  what  the  canal 
will  cost. 

Money  statement 

July  1,1887,  amount  available $22,  lOaOi 

Julyl,  1888,  balance  available 22,1W,05 

r Amount  (estimated)  required  for  completion  of  existinfi"  project 50, 000. 00 

Amount  tnat  can  be  prohtably  expended  in  fiscal  vear  ending  June  30, 1890  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  ii  of  river  and 
haTbor  acts  of  1866  and  1867. 


S  10. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Bngineers. 
until  October  31,  1887.  and  in  charge  of  Oapt.  W.  L.  Fisk,  Oorpa  of 
Engineers,  since  that  date. 


W^r^ 
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Appropriations  made  for  this  work  have  been  as  follows : 

June  14, 1880 $7, 500 

March  3,  1881 7,500 

Jnlv5,  1884 4,000 

August  5,  1886 5,000 

The  project  made  in  1879  contemplated  closinfc  np  all  the  bayoas  run- 
ning out  from  the  south  bank  of  the  Courtableau  with  a  view  of  forcing 
the  current  to  cut  away  Little  Devil  Bar  at  the  junction  of  the  Courta- 
bleau with  the  Atchafalaya,  then  to  construct  locks  and  dams  so  as  to 
make  slackwater  navigation  first  to  Port  Barr6,  IT  miles  up-stream,  and 
then  to  Washington,  La.,  11  miles  farther  up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000,  which 
was  afterwards  increased  to  $78,500,  and  it  was  reported  in  the  Annual 
Report  of  1886  that  the  cost  of  the  masonry,  lock  and  dam,  would  be 
$175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  a«  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar.  The  result  was  favorable,  and  3  feet 
increased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards, 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  re- 
built and  the  other  one  repaired.  A  sudden  rise  occurring  caused  one 
of  these  dams  to  break ;  the  break  was  repaired,  and  during  the  follow- 
ing summer  good  results  were  hoped  for  in  the  effect  the  two  dams 
would  produce. 

In  the  summer  of  1886  the  Courtableau  w«s  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skiff 
could  not  be  floated  over  the  bar. 

Lieutenant  Crosby  was  sent  to  the  Courtableau  in  September,  1886, 
to  examine  the  stream  prior  to  resuming  work  with  the  money  appro- 
priated the  mouth  previous. 

From  his  report  ^Annual  Report  Chief  Engineers,  1887,  p.  1376) 
it  will  be  seen  that  the  prospects  of  success,  even  should  all  the  run- 
out bayous  be  closed,  are  anything  but  certain,  yet  the  closure  of 
two  of  the  principal  outlets  in  one  season  did  produce  an  increase  of 
depth  of  3  feet.  In  view  of  this  fact,  and  that  the  project  called  for  the 
closure  of  these  bayous,  work  of  dam-building  was  resumed  in  Novem- 
ber, 1886. 

Slight  necessary  repairs  were  made  to  the  old  dams  in  the  Big  and 
Little  Fordoche,  and  a  new  dam  was  started  in  the  Bayou  English.  In 
December,  when  this  third  dam  was  nearly  completed,  a  sudden  freshet 
m  the  Atchafalaya  arose  and  caused  some  drift  to  lodge  in  the  only  open 
panel  of  the  dam. 

*  With  the  violent  current  running  it  was  impossible  to  remove  this  with 
the  appliances  available,  and  with  13  feet  head  of  water  two  of  the  bents 
against  -the  dam,  aggregating  16  feet  in  width,  gave  way.  Bags  of 
earth,  loose  and  bundled  brush  were  thrown  into  the  gap  to  prevent  fur- 
ther scour,  and  in  August,  1887,  as  soon  as  the  water  was  low  enough, 
it  was  repaired  and  completed.  Bayou  Mamzelle  was  similarly  closed, 
and  the  wings  of  the  dam  closing  the  Big  Fordoche  were  repaired.  At 
the  time  work  ceased,  early  in  November  last,  the  bar  was  cutting  out 
rapidly,  there  being  then  a  channel  of  3  to  5  feet  depth,  while,  when 
work  begun,  there  was  one  of  but  a  few^nches. 

The  new  channel  was  then  of  no  use,  however,  as  the  closure  of  Old 
Eiver  permitted  no  boats  to  enter  the  Atchafalaya  from  the  Mississippi 
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Biver.    The  dams  have  not  been  etcamined  since  work  i^^dy 
recent  inqairy  leads  to  the  belief  that  all  are  in  good  oondi^HL 

The  backwater  from  the  Atchafalaya  is  now  so  high  that  it  is  iB| 
sible  to  find  out  anything  regarding  the  present  condition  bf  the  bt 

The  estimated  cost  of  completing  the  closure  of  these  mn-oat  baj 
in  addition  to  what  is  on  hand  is  $7,107.90. 

This  amount  can  be  expended  in  the  year  ending  Jane  30, 1890. 

The  commerce  of  the  Courtableau,  carried  by  water  last  year,  isi 
X>orted  to  have  been  3,800  hogsheads  sugar,  6,600  barrels  molasses,  l^t 
tons  cotton  seed,  8,200  bales  cotton,  250  sacks  rice. 

Money  statement 

July  1,  1887,  amount  available A |2,901M  ^j 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1887 2,57La 

July  1,  188^,  balance  available 330.5 

An/ount  appropriated  by  act  of  August  11, 1888 ^ S^OOdtt 

Ajuount  available  for  fiscal  year  ending  June  30,  1889 5, 330. S 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 107.91 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890      5, 000.61 
Submitted  in  compliance  with  requirements  of  sections  2  bf  river  and 
harbor  acts  of  18G6  and  1867. 


S  XI. 

IMPROVEMENT  OF  CALCASIEU  RIVER  AND  PASS.  LOUISIANA. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engiueers, 
until  October  31, 1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Eogi- 
neers,  since  that  date. 

In  1874  and  again  in  1882-'S3  dredged  channels  were  cut  through  the 
flats  in  Calcasieu  Lake  above  Calcasieu  Pass.  The  dredged  channd 
was  8  feet  deep  and  70  feet  wide  by  7,600  feet  long.  The  work  was  done 
by  contract. 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3^  feet^  and 
needed  redredging,  but  by  an  unfortunate  wording  of  the  appropriation 
"improving  Calcasieu  Eiver,^  could  not  be  applied  to  this  particular 
work.  In  1886  this  was  remedied,  and  funds  heretofore  appropriated 
for  Calcasieu  River  became  available  for  both  the  pass  and  the  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of  piles 
and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  120  feet 
apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to  dredge 
a  channel  100  feet  in  width  and  6  feet  in  depth,  the  excavated  ^material 
to  be  thrown  outside  the  revetment  walls.  In  addition  to  this*^  another 
bar  at  the  mouth  of  the  Calcasieu  River,  at  the  northern  end  of  the  lake, 
was  giving  occasional  trouble,  and  the  same  contract  also  required  the 
excavation  of  a  channel  through  this  bar  to  be  100  feet  wide  by  6  feet 
in  depth. 

Work  was  commenced  on  the  revetment  walls  in  the  winter  of  1886, 
but  the  weather  was  ^o  severe  that  the  coutractor  and  several  of  his 
men  died  from  sickness  originlting  from  exposure  on  this  work.  In  the 
spring  of  1887  work  was  resumed  by  the  ad  ministrator  of  the  contractor's 
estate  and  the  revetment  nearly  completed,    ^t  the  date  of  the  last 
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annual  report  a  dredge  was  expected  to  begin  work  within  a  few  weeks, 
and  actnally  arrived  there  about  the\niddle  of  August,  but  was  not 
ready  for  work  until  the  last  of  November  on  account  of  the  repairs  nec- 
essary and  the  delays  in  making  them. 

About  the  middle  of  September,  when  it  was  thought  the  dredge 
would  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  adminis- 
trator began  driving  down  the  planking  of  the  revetment  into  the  ditch 
the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  After 
that  time  he  did  nothing,  and  although  every  effort  was  made  to  have 
him  complete  the  contract  he  would  not  do  so,  and  the  contract  was  an- 
nulled January  3,  1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  the  work 
by  hired  labor  and  open  market  purchase,  using  the  Government  dredge 
whicbhad  shortly  before  finished  the  improvement  of  Bayou  Terrebonne. 

A  careful  examination  developed  the  fact  that  the  revetment  was  so 
badly  wormed  as  to  be  worthless,  and  as  this  showed  tfie  life  of  timber 
to  be  so  short  there,  application  was  made  to  so  far  modify  the  project 
as  to  omit  the  revetment.  The  Chief  of  Eqgineers  approved  the  modifi- 
cation January  12, 1888.  The  work  of  putting  the  dredge  in  condition 
was  at  once  begun  and  completed  in  about  four  weeks.  Bad  weather  in 
the  Gulf  caused  a  few  days'  delay,  as  it  was  necessary  to  pick  weather 
for  the  long  autside  tow  of  200  miles,  but  the  dredge  arrived  and  began 
work  on  the  19th  of  March. 

In  the  mean  time  two  deck  barges  had  been  hired  and  arranged  for 
use  as  dump-scows,  but  two  days'  work  with  them  showed  that  the 
wooden  shafts  or  Spanish  windlasses  used  for  closing  the  dumping 
doors  were  not  strong  enough;  these  were  replaced  with  Sinch  iron 
shafting  and  are  now  working  well. 

On  June  30  the  dredge  had  taken  out  about  50,085  cubic  yards,  and 
work  is  progressing  very  satisfactorily. 

The  work  will  not  be  permanent,  but  it  is  thought  that  the  improve- 
ment on  the  lower  bar  will  last  much  longer  than  heretofore. 

The  commerce  passing  through  Calcasieu  Pass  and  Biver  is  estimated 
at  about  $375,000  per  annum.  It  comes  from  the  town  of  Lake  Charles, 
La.,  where  the  annual  cut  of  lumber  is  estimated  to  be  worth  $750,000, 
about  one-half  of  which  is  sent  away  by  rail. 

The  total  estimated  value  of  commerce  and  navigation  which  the 
improvement  is  designed  to  benefit  is  estimated  at  a  value  of  $1,209,250. 

In  consequence  of  a  competing  water  route  to  market  the  rates  of 
freight  on  lumber  by  rail  from  Lake  Charles  to  Texas  ports  are  about 
$2  per  1,000  feet  less  than  at  other  localities  where  the  railway  haul  is 
less. 

It  is  hoped  the  money  available  will  complete  the  work  herein  re- 
ferred to. 

Money  statement. 

July  1,  1887,  amount  available fl7,231.37 

Forfeited  to  United  States  by  annulment  of  contract 14. 43 

17, 245. 80 
July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1887 flO, 376.28 

Julyl,  1888,  outstanding  liabilities 632.80 

11,009.08 

July  1,1888,  balance  available 6,236.72 

'   Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 16, 236. 72 
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,    S  12. 

IMPROVEMENT  OF  BAYOU  PIERRE,  MISSISSIPPI.  | 

i 

This  work  was  in  charge  of  M^.  W.  H.  Heuer,  Corps  of  Engineoi,  ! 
until  October  31, 1887,  and  in  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Ea-  ^ 
gineers,  since  that  date. 

The  preliminary  examination  of  this  bayou  was  authorized  by  C(m- 
gress  and  made  in  1884.  A  full  report  of  the  examination  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  18S5.  Part 
of  the  bayou  was  deemed  worthy  of  partial  improvement  by  the  removal 
of  logs,  snags,  and  overhanging  trees,  at  an  estimated  cost  of  $20,000. 

In  August,  1886,  Congress  appropriated  $5,000  for  '*  improving  Bayoa 
Pierre,  Mississippi,  continuing  improvement.''  With  this  money  the 
snag-boat  formerly  in  use  on  the  Teche  improvement^  then  no  longer , 
required  for  that  work,was  put  in  thorough  repair,  and  in  January,  1^,  J 
the  plant  was  towed  to  the  Bayou  Pierre,  Mississippi.  The  work  of  j 
cleaning  out  the  bayou  was  commenced  and  continued  until  the  end  of  ^ 
February,  when  high  water  backing  up  from  the  Mississippi  prevented 
further  work.  During  the  short  time  engaged,  51  snags  and  698  over< 
hanging  trees  were  removed  from  the  bed  and  banks  of  the  stream,  aoi : 
a  reasonably  good  steam-boat  channel  was  obtained  fr6m  the  mond 
up-stream  as  far  as  the  project  called  for. 

In  June,  1887,  the  water  in  the  bayou  having  fallen  sufficiently  t9 
enable  work  to  be  resumed  to  advantage;  work  was  again  uniet- 
taken,  and  in  this  month  84  snags,  35  sunken  logs,  and  30  overhangii^j 
trees  were  removed.  A  channel,  such  as  was  contemplated  in  the  proj- 
ect made  for  the  improvement  of  the  bayou  in  1884,  has  been  com- 
pleted at  a  cost  of  little  less  than  $5,000.  All  the  snags  and  overhaDf- 
iug  trees  that  could  interfere  with  navigation  when  there  is  navigab^ 
water  in  the  bayou  have^been  removed.  When  the  snag-boat  entered 
the  bayou,  in  January,  1887,  she  had  to  cut  her  way  through  the  wont 
of  the  obstructions.  At  this  time  the  water  in  the  bayou  was  qoitt 
high,  caused  principally  by  backwater  from  the  Mississippi. 

Ordinary  freshets  occurred  in  the  Bayou  Pierre  subsequently,  and 
the  currents  loosened  up  much  of  the  material  heretofore  forming  the 
obstructions;  a  channel  having  been  opened,  much  of  this  material 
floated  out  into  the  Mississippi  in  the  shape  of  drifts,  so  that  after  a 
channel  had  once  been  opened  by  our  labor  nature  aided  very  much  in 
doing  the  balance. 

The  breaking  through  of  these  piles  of  drift  also  lowered  the  depth 
of  water  in  the  pools  above,  and  developed  rock  bottom  in  places  where 
such  was  unexpected,  near  and  above  Widow's  Greek,  about  12  miles 
above  the  mouth,  with  such  shoal  water  on  t&is  bottom  a^  to  make  it 
difficult  to  haul  the  snag-boat  over  these  localities,  though  drawing 
only  18  inches  of  water. 

Many  of  the  larger  loose  rocks,  some  weighing  over  2  tons,  were 
broken  up  and  removed  from  the  channel. 

It  was  also  found  that  when  the  bayou  was  high  from  backwater  and 
with  no  perceptible  current,  a  rise  of  40  feet  at  the  mouth  only  pro- 
duced a  rise  of  13  feet  at  the  railroad  bridge,  distant  about  18  miles 
above  the  mouth.  A  reasonable  inference  to  be  deduced  from  this  fact 
is  that  the  surface  slope  of  the  bayou  mast  be  at  least  27  feet,  and  ia 
probably  much  more.  A  single  night's  rain  also  raised  the  water  in 
the  bayou  10  feet  in  height  and  produced  a  current  estimated  at  7  miles 
per  hour. 


\ 
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This  torrent  earned  such  an  immense  Volume  of  drift  that  no  boat 
could  have  stood  against  it  or  remained  in  the  bayou,  unless  tied  to  the 
bank  under  the  protection  of  the  timber  growing  on  its  banks. 

In  ten  hoars  thereafter  the  bay  ouresumed  its  normal  sluggish  condi- 
tion. 

On  June  27, 1887,  Major  Heuer  personally  inspected  the  bayou  and 
states  as  follows : 

The  Vicksbnrg  gauge  indicated  a  reading  of  22  feet,  or  22  feet  above  low-water 
mark  ;  at  this  stage  of  the  Mississippi  at  Widow's  Creek,  on  Bayoa  Pierre,  the  water 
Tras  10  feet  deep,  and  3  miles  above  Widow's  Creek  the  depth  of  water  was  only  4  feet, 
while  5  miles  above  Widow's  Creek  there  was  not  water  enough  for  a  skiff  to  float. 

This  serves  to  indicate  the  rapid  slope  of  the  bottom  of  the  bayou.  One  of  the 
TTorkmen  engaged  on  the  snag-boat,  who  is  thoroughly  familiar  with  the  bayou, 
states  that  at  the  low- water  stage  of  tne  Mississippi  a' skiff  drawing  12  inches  can  not 
set  into  the  ba^ou  1  mile  above  its  mouth.  There  is  no  commerce  whatever  on  the 
bayou,  aud  during  the  greater  part  of  the  six  months  that  our  snag-boat  has  been  in 
the  bayou  it  was  in  a  navigable  stage  for  steam-boating ;  but  in  allthis  time  only  two 
skiffg,  and  no  other  floating  craft,  were  seen. 

As  the  work  is  practically  completed  as  far  as  the  project  called  for, 
though  at  an  expense  far  less  than  that  estimated,  it  seems  useless  to 
spend  any  more  money  on  this  work.  The  snags  and  overhanging  trees 
having  been  removed,  there  are  now  no  longer  serious  obstructions  to 
navigation  in  the  bayou,  excepting  shoal  water  during  low  stages  of 
the  Mississippi;  and  to  blast  out  rocks  aud  to  remove  snags  imbedded 
below  the  present  bed  of  the  bayou,  and  then  dredge  so  as  to  increase 
the  depth  or  water  in  the  bayou,  was  never  projected,  and  would  cost 
far  more  than  is  commensurate  with  the  benefits  to  be  derived  from 
such  improvement. 

The  improvement  made  will  not  be  permanent,  as  the  same  kind  of 
obstructions  are  likely  to  reform  at  any  time. 

No  further  immediate  appropriations  are,  in  my  judgment,  necessary. 

The  United  States  snag  and  quarter  boat  (Flat  Wrecking)  employed 
upon  the  improvement  of  this  stream  was  fiiunk,  and  all  the  engineer 
property  on  bo&rd  lost,  on  the  29th  day  of  April,  1888. 

Money  statement 

July  1,  1887,  amount  available 1,052.64 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabUities 
outstanding  July  1,  1887 1,034.22 

July  1, 1888,  balance  available 18.42 


S  13. 

IMPROVEMENT  OF  SABINE  RIVER.  LOUISIANA  AND  TEXAS. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Eugineers, 
until  October  31,  1887,  and  in  charge  (Jf  Capt.  W.  L.  Fisk,  Corps  of 
Engineers,  since  that  date. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871.  It  had  a  chan- 
nel over  the  bar  3J  feet  deep.  In  1872-^73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not 
warrant  the  expenditure  of  any  money  for  improvement  above  Hamil- 
ton, Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3 
feet  depth  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  by  re- 
moval of  obstructions,  such  as  logs,  snags,  fallen  trees,  etc.,  was  $18^000. 
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In  Jane,  1878,  Congress  appropriated  $10,000  for  the  inipro?eiii 
with  which  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged , 
the  bar  at  the  mouth. 

March  3,  1879,  Congress  appropriated  $6,000  more  and  provided  for 
a  resurvey  of  the  river  from  its  month  to  East  Hamilton. 

After  the  survey  was  completed  it  was  deemed  advisable  to  spc^i 
this  money  in  improving  the  river  above  Orange,  and  cuts  were  made 
from  the  main  river  into  the  narrows  and  at  Dead  Bend ;  large  nnmbeii 
of  sunken  logs  and  snags  were  removed  from  the  upper  part  of  thentf* 
rows,  enabling  vessels  of  5  feet  draught  to  get  30  miles  up  river  aboTe 
Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more  for  On 
river.  The  bar  at  the  mouth  had  again  shoaled.  This  was  redr^gei 
in  1881-'82  to  a  depth  of  G  feet,  and  a  chauDcl  100  feet  wide  was  madet 
little  over  1  mile  in  length. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement*  At 
the  river  is  in  a  sufficiently  good  navigable  condition  for  the  limiUi: 
commerce  which  it  carries  this  money  has  not  been  used^  and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  j«J 
available. 
,  No  work  has  been  done  during  the  pa«t  year. 

CONDITION  OF  THE  WORK  AT  PRESENT. 

The  dredged  channel  has  shoaled  somewhat  and  many  saw-logs  htn 
been  lodged  in  it,  but  there  is  a  deep  enough  channel  for  the  very  limitrf 
commerce  using  the  river,  and  as  the  commerce  is  so  small  and  not  p& 
ceptibly  increasing,  it  is  deemed  inadvisable  to  make  any  further  ifr; 
provement  at  present. 

It  is  not  evident  that  the  improvements  thus  far  made  have  heeui 
much,  if  any,  commercial  advantage. 

When  the  channel  was  at  its  best  freight  rates  were  not  reduced,  ss 
did  the  commerce  on  the  river  perceptibly  increase. 

No  appropriation  for  the  fiscal  year  ending  June  30,  1890,  is  askei 

Money  statement 

July  1,  1887,  amount  available $4,54&a( 

July  1,  lt<88,  balance  available 4,546.3 
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S  14. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

This  work  was  in  charge  of  Maj.  W.  H,  Heuer,  Corps  of  Engineers, 
until  October  31, 1887,  and  in  charge  of  Oapt.  W.  L.  Fisk,  Corps  of  En- 
gineers, since  that  date. 

The  river  was  surveyed  in  1872  and  1873  and  resurveyed  from  Berils- 
port  to  its  mouth.  The  following  are  the  appropriations  made  for  this 
river : 

June  18,  1878 |8,000 

March  3,  1879 5,0CS 

June  14,  1880 5' 000 

March  3,  1881 ^ 3  000 

Augu8t2,  1882 \\\\V.\\    im 

July  5, 1884 tIoOO 

Total 33.M0 
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The  project  contemplated  dredging  a  channel  over  the  bar  at  the 
"Tiouth  of  the  river  and  the  removal  of  obstrnctions  from  the  river  bo- 
ween  Bevilsport  and  Yellow  Blnff. 

The  bar  at  the  month  was  dredged  in  1880,  and  a  channel  5  ieet  deep, 
30  to  60  feet  wide,  was  obtained. 

In  1882  the  obstrnctions  between  Yellow  Bluff  and  Bevilsport  were 
removed.  The  original  estimated  cost  of  making  these  improvements 
was,  for  work  at  the  month  of  the  river,  $26,318.05,  and  for  up-river, 
$15,000;  a  total  of  $41,318.05. 

The  amount  thus  far  spent  has  been  $21,332.16,  leaving  a  balance 
available  of  $11,667.84,  an  amount  probably  sufficient  to  redredge  a 
5-foot  channel  over  the  bar  at  the  month  sufficiently  wide  for  the  pur- 
X>ose8  of  navigation. 

The  bar  at  the  mouth  of  the  river  has  again  shoaled  until,  at  extreme 
low  water,  there  is  a  depth  of  about  3  feet  over  it.  There  is  very  little 
commerce  passing  in  and  out  of  the  river,  but  as  the  bar  at  this  place 
is  the  shoalest  obstruction  between  the  Oulf  and  Beaumont,  Tex.,  and 
the  money  is  available  for  dredging  the  bar,  it  is  thought  advisable  to 
reopen  this  channel. 

When  reopened,  while  it  will  not  be  permanent,  it  is  thought  it  may 
remain  in  fair  navigable  condition  for  several  years.  No  appropriation 
is  required  for  the  fiscal  year  ending  June  30, 1890. 

The  only  commerce  on  the  river  is  carried  by  an  average  of  two  small 
schooners  per  week  and  by  one  steam-boat,  carrying  brush  for  use  in 
the  construction  of  the  Government  works  at  Sabine  Pass. 

Money  statemenL 

Jaly  1, 1887,  amonnt  available -. 111,667.64 

July  1,1888,  balance  available... 11,667.84 


1 


Amoant  that  can  be  profitably  expended  iu  fiscal  year  ending  J  one  30, 1890    11, 667. 84 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S  15. 

IMPROVEMENT  OF  SABINE  PASS,  TEXAS. 

This  work  was  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
nntil  October  31, 1887,  and  in  charge  of  Oapt.  W.  L.  Fisk,  Corps  of 
Engineers,  since  that  date. 

The  object  of  the  improvement  is  to  obtain  deep  water  over  the  bar 
at  the  entrance  of  the  harbor.  In  1878  and  1880  channels  from  12  to  16 
feet  deep  were  dredged  through  the  bar,  but  soon  thereafter  refilled. 
In  1882  a  project  and  estimate  for  getting  deep  water  were  submitted. 

The  plan  was  to  build  two  jetties  of  brush  and  rock,  each  a  little  less 
than  4  miles  in  length,  extending  from  shore  across  the  bar  out  to  deeper 
water  in  the  Gulf,  at  an  estimated  cost  of  $3,177,606.50. 

Since  this  time  Congress  made  the  following  appropriations  for  this 
work: 

August,  1882 1....  f  150, 000 

July,  1884 200,000 

August,  1886 198,750 

Total 548.750 


I 
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All  the  work  done  here  thus  fax  has  been  by  contract  after  due adi 
tisement  The  work  of  jetty-building  began  in  1883.  With  the  km 
appropriation  made,  viz,  $150,000,  and  about  the  same  amount  of  miet 
pended  balance  left  over  from  former  appropriations,  a  contract  wai 
made  and  188,552  cubic  yards  of  jetty  were  built.  The  work  was  oofi> 
fined  to  the  west  jetty.  With  the  money  appropriated  in  1884  new 
contracts  were  made,  work  on  the  west  jetty  was  continued,  and  that  on 
the  east  jetty  was  commenced.  In  August,  1885,  this  contract  was  com- 
pleted. Up  to  that  time,  August,  1885,  th.&<  east  jetty  was  built  up  to 
the  level  of  mean  high  water  for  a  length  of  10,840  feet,  or  a  little  over 
2  miles  in  length. 

The  west  jetty  foundation  was  laid  for  a  length  of  16,074  feet,  of 
which  7,270  feet  was  raided  to  the  level  of  mean  high  tide. 

The  results  produced  by  these  only  partially  completed  jetties  in  the 
fiscal  year  ending  June  30, 1886,  was  to  increase  the  depth  of  water  oa 
the  bar  to  8  feet  in  the  shoalest  places,  where  the  original  depth  whe& 
work  commenced  was  from  6  to  6^  feet,  or  an  increase  in  depth  of  about 
25  per  cent. ;  this  means  that  the  current  directed  by  the  jetties  scooied 
out  a  little  more  than  1,000,000  cubic  yards  of  material  from  the  bar. 

In  June,  1886,  these  jetties  encountered  a  cyclone  wldcb  worked  an 
estimated  damage,  principally  to  the  top  work  of  jetties,  of  aboot 
$23,000. 

In  October,  1886,  proposals  were  invited  for  continuing  the  work  with 
the  appropriation  made  that  year,  and  contract  enter^  into  with  the 
lowest  bidder,  the  Louisiana  Jetty  and  Lightering  Oompanj  of  ^ev 
Orleans^ 

On  the  12th  of  that  month  occurred  the  tidal  wave  that  swept  away 
nearly  the  entire  town  of  Sabine  Pass,  and  which,  although  it  affected 
the  jetties  but  slightly,  damaged  the  contractors'  plant  to  such  an  ex- 
tent they  were  unable  to  resume  work  under  the  new  contract  until 
January,  1887. 

Work  under  this  contract  was  confined  to  the  east  jetty,  and  be- 
tween the  date  of  the  last  annual  report  and  the  completion  of  the  con- 
tract in  August  6,9d3.1  cubic  yards  of  brush  mattresses  and  5,767  tons 
of  stone  were  placed.  The  foundation-course  of  this  jetty  is  now  14,410  I 
feet  in  length,  and  has  been  raised  above  high  tide  for  14,100  feet  of  | 
this  distance.  \ 

A  survey  made  at  the  close  of  the  season's  work  shows  a  least  chan- 
nel depth  of  8.3  feet. 

Comparison  with  survey  made  in  January,  1887,  shows  the  inside  9 
foot  curve  to  have  moved  3,000  feet  seaward,  or  to  within  2,000  feet  of 
the  corresponding  outside  curve,  and  over  most  of  this  intervening  dis- 
tance the  depth  is  little  less  than  9  feet. 

There  has  also  been  a  filling  behind  the  east  jetty,  varying  from  ooe- 
half  foot  to  2  feet  in  depth. 

The  railroad  from  Beaumont,  Tex.,  to  Sabine  Pass,  about  10  miles  of 
the  road-bed  of  which  was  seriously  damaged  or  destroyed  by  the  tidal 
wave  of  October,  1886,  has  been  repaired  or  replaced,  and  it  is  under- 
stood that  trains  are  again  running  upon  it. 

Under  the  last  contract  about  $190,000  worth  of  work  was  put  on 
the  east  jetty  alone  in  about  seven  months.  At  least  $400,000  worth 
could  have  been  done  on  this  jetty  during  the  year  and  an  equal  amount 
on  the  west  jetty,  had  funds  been  available. 

There  has  been  practically  no  commerce  at  Sabine  Pass  the  past  year. 
The  large  vessels  which  came  there  brought  the  rock  from  New  York 
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for  bnildiDg  the  jetties.  A  few  little  schooners  passed  in  and  out,  carry- 
ing small  loads,  generally  to  and  from  Beaumont  and  Orange,  Tex. 

The  best  results  in  the  way  of  obtaining  deep  water  by  jetties  can 
oi|ly  be  obtained  by  continuously  rapid  work  on  them.  Large  appro- 
priations only  can  accomplish  this.  At  the  rate  at  which  appropria- 
tions have  been  made  for  this  work  it  will  require  sixteen  years  addi- 
tional time  to  complete  the  jetties  as  projected  and  approved,  thus  com- 
pelling a  work  to  be  twenty  years  in  process  of  construction  which  should, 
if  economic  considerations  are  to  govern,  have  been  completed  in  about 
three  years  after  the  commencement. 

One  million  of  dollars  is  the  amount  of  money  that  can  be  expended 
on  this  work  in  a  fiscal  year  that  will  produce  the  best  results. 

Money  statement 

Jaly  1, 1987,  amount  available 141,081.23 

Jaly  1, 1888,  amonDt  expended  during  fiscal  year,  ezclaaive  of  liabilities 

outstanding  July  1, 1887....: 39,277. 00 

July  1,  1888,  balance  available --...  1,804.2:5 

Amount  appropriated  by  act  of  August  11, 1888 250,000.00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1889 251, 804. 23 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 051, 250. 00 
Am6unt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  • 


APPENDIX  T. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


REPORT  OF  MAJOR  0,  H,  ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 

2.  Ship-channel  in  Galyeston  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  Baffalo  Bayoa,  Texas. 

5.  Month  of  Brazos  River,  Texas. 


I  6.  Pass  Cavallo  Inlet  to  Matagorda  Bay, 
Texas. 

7.  Aransas  Pass  and  Bay,  np  to  Rock  port 

and  Coitus  Christi,  Texas. 

8.  Harbor  at  Brazos  Santiago,  Texas. 


United  States  Engineer  Office, 

Galvestorij  Tex.y  July  7, 1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  for  the 
works  under  my  charge  for  the  fiscal'  year  ending  June  30,  1888. 

•  •  •  •  #  •  • 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


Ti. 

IBIPROVEMENT-OF  entrance  to  GALVESTON  HARBOR,  TEXAS. 

A  plan  of  the  works  designed  to  improve  this  entrance  is  shown  upon 
the  accompanying  map.  The  parallel  lines  A-H  indicate  the  original 
mattress  jetty  constructed  prior  to  April,  1884.  This  jetty  had  con- 
tinued to  subside  since  the  examination  made  in  1885.  The  average 
height  of  its  crest  as  determined  by  the  survey  of  April  and  May,  1887, 
was  3.30  feet  above  the  original  bottom,  as  compared  with  4.57  feet  in 
June,  1885,  showing  a  subsidence  of  1.27  feet  since  1885.  The  average 
level  of  its  crest  in  1887  was  5.58  feet  below  the  plane  of  mean  low  tide. 
The  first  step  in  the  project  for  the  improvement  consists  in  building  up 
the  jetty  to  a  height  of  5  feet  above  mean  low  tide,  and  to  this  the  year's 
work  was  devoted. 
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The  delivery  of  material  was  began  early  in  July,  nnder  contzMv  i 
A.  M.  Shannon  &  Co.    Beginning  at  the  point  A,  ordinary  riprap,  i 
is,  stone  in  pieces  of  a  size  that  a  man  can  lift,  was  deposited  dpon  1 
jetty  until  its  crest  rose  by  a  gradual  sloi>e  from  the  level  of  the  groi 
at  A,  which  was  about  6  inches  above  mean  low  tide,  to  the  norb 
height,  5  feet  above  mean  low  tide  at  B,  the  distance  from  A  t 
being  1,100  feet.    This  form  of  construction  was  adopted  in  order  to 
dace  as  far  as  practicable  the  erosive  action  of  high  tides  about 
inner  end  of  the  work.    From  the  point  B  the  jetty  was  built  to  a  hei 
about  5  feet  above  mean  low  tide  to  a  distance  4,550  feet  seaward.    '. 
dimensions  of  its  cross-section  were  kept  as  nearly  as  practicable  to 
feet  thick  on  top,  with  side  slopes  as  steep  as  they  would  stand,  wl 
was  about  one  upon  two.    These  dimensions  could  generally  be  adfae 
to  during  quiet  weather,  but  a  rough  sea  would  disturb  the  unOnisl 
part  so  that  gentler  slopes  are  of  frequent  occurrence. 

For  a  distance  of  3,760  feet  from  the  point  B  the  jett}*  consists  o^  . 
core  of  clay  about  8  feet  thick  extending  from  the  foundation  to  a  height 
of  2  feet  above  mean  low  tide  inclosed  in  a  mass  of  ordinary  rtprajk, 
the  outer  surface  of  the  whole  being  covered  with  blocks  of  gtone  wd  ' 
iug  from  1  to  5  tons  each.    The  clay  was  introduced  for  the  doable  i 
pose  of  making  the  jetty  water  tight  and  of  economizing  stone, 
accomplished  both  of  these  objects,  but  the  difficulties  of  placing  i 
position  and  keeping  it  there  until  it  was  protected  increased  as 
work  advanced  into  tde  open  sea,  until  it  became  evident  that 
economical  feature  would  in  time  disappear.    It  is  more  than  nsui 
desirable  that  these  jetties  should  be  water-tight,  both  on  account  of  t1 
great  length  and  the  treacherous  nature  of  the  soil  upon  which  t 
rest.    It  is  more  necessary  that  they  should  be  so  near  the  shore  tl 
at  their  outer  extremities,  because  it  is  at  the  shore  ends  that  the  gr( 
est  difference  of  level  exists  in  the  water  on  the  two  sides  of  the  je 
at  extreme  tides.    Compacted  clay  weighs  more  than  an  equal  volo 
of  broken  stone  with  voids.    A 'clay  core,  if  permanent,  is  therefi 
worth  more  than  an  equal  volume  of  stone,  both  as  a  barrier  to  the 
cape  of  water  and  as  a  dead-weight  to  resist  a  heavy  sea.     Being  l)nr 
in  a  mass  of  stone  it  is  not  subjected  to  the  direct  impact  and  the  resi 
ing  wear  of  the  waves,  and  I  can  see  no  reason  why  it  should  not  uc 
permanent.   But  as  the  use  of  the  material  has  not  been  tested  by  actasd 
trial  in  sea-works  heretofore,  I  did  not  think  it  proper  to  continue  ite 
use  at  a  cost  equal  to  or  nearly  equal  to  that  of  stone.    Its  cost  had 
not  reached  such  a  point,  but  its  use  caused  delays  in  the  placing  oft' 
other  materials  and  a  loss  of  time  which,  as  the  year  drew  to  a  cloi 
could  not  well  be  spared  if  the  contract  was  to  be  completed  before  t 
end  of  it.    The  contractors  had  had  an  abundance  of  time,  if  it  had  been 
proi)erly  utilized,  to  complete  their  work,  but  as  1  had  decided  that  it 
would  before  long  be  best  to  suspend  the  use  of  clay  anyway,  and  as  it 
had  been  placed  in  the  portion  of  the  jetty  where  it  was  most  needed. 
I  concluded  to  facilitate  their  operations  hy  removing  this  source  oi 
detention.    Its  use  was  accordingly  discontinued  in  May  at  a  point 
4,860  feet  from  the  origin  A,  or  3,760  feet  from  the  point  B.     From  this 
point  forward  the  jetty  consisted  of  a  mass  of  ordinary  riprap,  protected 
upon  the  side-slopes  and  top  by  heavy  blocks  of  stone. 

The  clay  used  was  an  excellent  quality  of  common  clay,  shown  by 
anal^^sis  to  contain  59  per  cent,  silicates.  It  can  be  obtained  in  almost 
unlimited  quantities,  convenient  to  the  railroad,  within  30  miles  of  Gal- 
veston. When  first  thrown  into  the  water,  after  being  thoroughly  diM 
upon  the  oata  \?la\Qjki  \ixo\3L^\i\)  \\»  t^  t\\A  i^tty^  it  swelled  and  erombl^ 
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ito  small  pieces.  Upon  the  application  of  pressure  the  pieces  adhered 
to  each  other,  and  the  mass  took  the  consistency  of  putty,  which  it  now 
has. 

The  stone  is  a  sandstone,  not  as  tough  or  as  heavy  as  could  be  desired^ 
but  the  best  that  the  eastern  half  of  Texas  now  affords.  It  weighs 
about  140  pounds  per  cubic  fbot.  It  can  not  be  replaced  by  a  better 
stone,  at  least  for  the  present,  except  at  an  enormous  increase  of  cost. 
It  is  believed  to  be  true  economy  to  continue  its  use.  It  is  expected 
that  the  portions  of  the  jetty  below  the  water-surface  will  be  re-enforced 
by  the  growth  of  shells  of  marine  animals.  Should  there  be  excessive 
wear  of  the  upper  portions,  they  may  with  re-enforced  with  concrete  here- 
after, if  necessary. 

A  mass  of  loose  stone,  when  first  thrown  up  without  a  clay  core,  will 
not,  of  course,  be  water  tight  Observation  of  the  action  of  the  sea 
upon  this  pier  leads  me  to  believe,  however,  that  it  will  in  time  become 
nearly,  if  not  entirely,  so.  A  heavy  wave  strikes  the  jetty  like  an  im- 
mense triphammer,  knocking  off  sharp  corners,  and  jamming  the  indi- 
vidual pieces  of  stone  together  in  a  way  that  very  largely  jeduces  the 
voids.  After  every  storm  the  jetty  has  been  found  more  compact  than 
before.  It  has  been  the  experience  elsewhere  that  masses  of  loose  stone 
left  exposed  for  some  years  to  the  action  of  waves  become  so  compacted 
that  they  can  be  removed  only  by  blasting. 

The  materials  were  carried  to  their  places  in  the  jetty  by  means  of  a 
railway  carried  upon  a  trestle-work  built  in  advance  upon  the  line  of 
the  work.  It  has  proved  to  be  an  efficient  and  economical  method  of 
placing  the  material.  The  trestle  work  is  the  property  of  the  Govern- 
ment. The  rails  being  old  and  worn  out  are  to  be  removed  by  the  con- 
tractors upon  the  expiration  of  the  piesent  contract.  It  is  proposed  to 
replace  them  by  rails  of  good  quality. 

Beginning  at  the  shore  end  the  jetty  was,  as  far  as  practicable,  finished 
as  it  advanced  into  the  Gulf,  no  greater  length  of  it  being  under  con- 
struction at  any  one  time  than  was  absolutely  essential  to  enable  the 
placing  of  the  different  kinds  of  material  to  go  on  simultaneously.  This 
method  naturally  caused  violent  currents  across  the  line  of  the  work  at 
the  outer  end  of  the  finished  portion,  the  water  being  frequently  as  much 
as  6  inches  higher  upon  one  side  of  the  finished  part  than  upon  the 
other.  The  old  mattress  jetty  acting  as  an  apron  prevented  scour  in 
front  of  the  new  work,  and  made  it  unnecessary  to  provide  a  special 
apron,  such  as  would  be  necessary  in  building  originally  upon  new 
ground. 

A  resurvey  of  the  entrance  was  made  in  May  and  June,  from  which 
the  accompanying  map  has  been  constructed.  The  channel  depth  upon 
the  outer  bar  was  found  to  be  I2f  feet,  and  that  upon  the  inner  bar  20^ 
feet,  both  at  mean  low  tide,  which  are  the  same  as  the  depths  found  in 
1887.  The  curves  of  equal  depths  as  they  existed  in  1887  and  in  1888 
are  both  shown  upon  the  map,  the  former  in  fine  lines  and  the  latter  in 
heavy  lines.  There  has  been  but  little  change  in  the  general  condition 
of  the  entrance  and  the  bar  during  the  year.  The  old  mattress  jetty 
has  continued  to  deteriorate.  The  average  level  of  the  crest  of  the  por- 
tion of  it  which  has  not  been  built  upon  during  the  year  was  in  1887 
6.5o  feet  below  mean  low  tide.  The  average  level  is  now  7.63  feet,  show- 
ing a  further  subsidence  of  1.08  feet  during  the  year. 

It  was  desirable  for  a  variety  of  reasons  to  begin  the  construction  of 
the  jetty  last  year  at  the  point  A.  But  this  is  not,  and  can  not  be  made, 
the  shore  end  of  the  jetty.  The  whole  eastern  end  of  Galveston  Island 
beyond  the  city  is  merely  a  bare  sand-spit,  the  surface  of  which  is  alter- 
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nately  raised  and  lowered  by  the  action  of  winds  and  tides.    Very  ^ 
of  it  is  at  present  more  than  2  or  3  feet  above  mean  low  tide.    Beiw 
the  point  A  and  the  relatively  high  ground  npon  which  Galvestoi 
bnilt  there  were  in  1887  two  wide  channels  extending  across  the  isli 
as  shown  npon  the  map.    The  depth  of  water  in  these  channels 
slight,  and  has  since  diminished,  so  that  the  greater  part  of  the  oi 
one  is  now  dry  at  mean  low  tide,  while  the  on6  nearest  the  city  1 
much  diminished  in  width;  it  is  fordable  at  mean  low  tide.    S> 
channels  across  the  island  appear  or  disappear,  enlarge  or  dimin. 
according  to  the  frequency  and  violence  or  the  rarity  of  storms.    1 
part  of  the  island  is  not  an  effective  barrier  between  the  waters  of  G 
veston  Bay  and  those  of  the  Gulf,  and  it  does  not  famish  a  suitaL.^ 
anchoring  point  to  the  south  jetty.    The  obstruction  of  the  flow  through 
Bolivar  Channel,  which  will  at  first  result  from  the  constraction  of 
jetties,  will  tend  to  enlarge  these  channels.    To  prevent  the  soath  je 
from  being  cut  off,  it  must  be  extended  entirely  across  the  flats  to  hi 
ground,  a  distance  of  about  8,300  feet.    Notwithstanding  the  prec; 
tions  which'  were  taken  in  beginning  the  work  at  the  point  A,  a  shnll 
channel  was  cut  round  the  inner  end  of  it  during  the  storms  of  I 
autumn,  although  it  had  at  that  time  advanced  less  than  half  a  m 
It  was  considered  useless  to  close  this  opening,  as  the  point  of  erof 
would  merely  be  transferred  to  the  end  of  the  new  work.    The  c 
remedy  was  to  extend  the  jetty  entirely  across  the  flats.    As  no  sen 
damage  was  anticipated  from  the  jetty  in  the  state  of  completion  wb 
it  would  reach  under  the  present  contract,  it  was  decided  to  defer  t 
work  until  the  coming  year. 

The  work  was  under  the  immediate  supervision  of  Mr.  H.  C.  Rip. 
assistant  engineer.  His  report,  to  which  attention  is  invited  for  furt 
details,  is  hereto  appended. 

Connected  with  some  or  all  of  the  other  works  under  my  charge,  _ 
well  as  with  this  improvement,  there  were  certain  matters  which  reoei^^ 
my  attention  during  the  year  which  may  here  be  alluded  to. 

Among  these  was  an  effort  to  secure  a  small  sea-going  steamer 
use  in  surveys  and  inspections.    Much  time  is  lost  in  making  survt 
for  want  of  proper  means  of  transportation  and  of  facilities  for  util 
iug  bad  weather  in  working  up  the  notes  already  taken,  and  I  ha 
been  much  hampered  in  the  discharge  of  my  duties  by  the  want  of  . 
dependent  means  of  transportation  for  examinations  and  inspectior 
A  design  and  specifications  for  a  staunch  vessel  of  about  100  tons  burd 
were  prepared  by  Mr.  Edward  Burgess,  of  Boston,  and  under  the  i 
thority  contained  in  your  indorsement  of  December  22,  1887,  proposma 
for  building  her  were  invited  by  public  advertisement    These  we 
opened  on  the  5th  of  May.    It  was  found  that  the  lowest  bid  exceedt^ 
the  estimated  cost  of  the  vessel  by  more  than  50  per  cent.    Accordingly 
all  bids  were  rejected,  and  a  final  decision  as  to  what  shall  be  done  to 
provide  for  the  works  in  this  respect  was  deferred  until  after  the  i>as- 
sage  of  the  river  and  harbor  bill  now  before  Congress.    There  are  cer- 
tain provisions  in  that  bill  which  modify  somewhat  ^he  circumstances 
of  the  case. 

The  Government  Wharf  or  platform  opposite  this  city  was  rapidly 
falling  to  ruin.  It  was  decided  to  repair  so  much  of  it  as  was  necessary 
to  carry  the  warehouse  in  which  the  public  property  is  stored  and  to 
furnish  such  wharf  facilities  as  will  be  needed  hereafter,  and  to  dispose 
of  the  balance.  Under  the  immeiliate  supervision  of  First  Lient 
George  A.  Zinn,  Corps  of  Engineers,  U.  S.  Army,  a  length  of  90  feetof 
the  wharf  5Vt  t\\^  ^v\^l^x\v  ^t^u^^^v*^  ^^a<a  ^vkt  vti  complete  repair  4unnc 
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le  spring  of  1888.  All  of  the  bearing-piles  were  replaced  by  new  piles 
j^roperly  sheathed  with  metal.  Such  of  the  stringers,  floor-timbers,  and 
flooring  as  were  not  sound  were  replaced  by  lumber  taken  from  the  part 
which  was  to  be  abandoned.  Fender- piles,  mooring-piles,  and  new 
steps  were  provided,  and  the  building  and  cisterns  repaired.  The  re- 
mainder of  the  wharf,  about  885  feet  in  length,  has  been  advertised  for 
Bale  at  public  auction  upon  the  11th  of  July  proximo. 

Some  additional  information  concerning  the  tides  in  Galveston  Bay 
being  desirable,  I  procured  by  your  authority  in  the  spring  of  1887  four 
self-registering  tide-gauges  from  Lieut.  Col.  Henry  M.  Robert,  Corps  of 
Engineers,  U.  S.  Army,  stationed  at  Philadelphia.  They  were  set  up 
at  the  most  remote  parts  of  the  bay ;  one  at  Bound  Point,  near  the 
northeast  extremity  of  the  upper  bay;  one  at  Morgan's  Point,  the  north- 
west extremity  of  the  upper  bay ;  one  at  Bollover,  near  the  eastern  ex- 
tremity of  East  Bay ;  and  one  at  the  Government  Wharf  op{K)site  the 
city.  Some  interesting  information  has  been  obtained,  but  a  discussion 
of  it  is  deferred  until  the  record  is  more  extended.  A  progress  report 
by  Lieutenant  Zinn,  who  had  the  immediate  supervision  of  the  gauges, 
is  appended.  In  addition  to  these,  a  self- registering  gauge  was  set  up 
upon  the  outer  bar,  in  connection  with  an  apparatus  specially  designed 
by  Mr.  H.  C.  Bipley,  and  constructed  under  his  direction,  for  automat- 
ically registering  the  strength  and  direction  of  the  currents.  Diffi- 
culty of  access  has  caused  much  delay  in  perfecting  this  apparatus.  An 
ordinary  gauge  was  kept  also  at  Houston,  upon  Buffalo  Bayou,  and  was 
read  half-hourly  from  6  a.  m.  to  6  p.  m.  by  the  watchman  in  charge  of 
the  public  property  at  that  place. 

The  river  and  harbor  bill  now  before  Congress  contains  an  appropria- 
tion for  this  improvement  of  $500,000.  Should  the  bill  become  a  law,  it 
is  proposed  to  use  the  amount  in  building  the  shore  branch  of  the  jetty 
and  extending  the  work  seaward,  using  the  same  methods  and  materials 
as  in  the  present  year.  ^ 

The  amount  recommended  for  appropriation  for  the  fiscal  year  ending 
June  30,  1890,  is  $2,500,000,  which  is  the  same  as  that  recommended 
last  year,  dimioished  by  the  amount  contained  in  the  bill  now  before 
Congress.  It  is  the  amount  required  to  build  the  two  jetties  out  to  the 
crest  of  the  bar. 

The  original  estimates!  cost  of  this  work,  as  revised  in  1886,  is $8,478,000.00 

The  aggregate  amount  appropriated  ta  July  1,  1888,  is 1, 778, 000. 00 

The  amount  expended,  including  outstanding  liabilities,  is 1,7*25.278.83 

In  addition  to  this  there  was  expended  the  sum  of  $100,000,  subscribed 
by  the  city  of  Galveston  in  1883. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
houses are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  year  ending 
June  30,  1888,  was  ♦834,908.60. 

Money  statement 

July  l,1887,amount  available $296,217.16 

July  1. 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 18«7 $223,060.61 

July  1,1888,  outstanding  liabilities 20,435.38 

July- 1, 1888,  amount  covered  by  existing  contracts 49, 850. 04 

293, 346. 03 

July  1. 1888, balance  available 2,871.13 

Amount  appropriated  by  act  of  August  11, 1888 500,000. 00 

Amount  available  for  fiscal  year  ending  June  30,1889 502,871.13 
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Amount  (estimated)  required  for  completion  of  CKistiiig  project fGySOv^, 

Amount  that  can  be  profitably  expended  in  the  fi:ical  yearendioj^  Jane 

30,1890 2,500,1 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Ahitract  of  proposals  for  constructing  a  steam-propellerf  received  in  response  to  odea 
tnent  dated  April  4, 1888,  and  opened  May  5,  1888,  by  Maj.  O,  ff.  Ernsi,  Corps  of  I 
neerSf  at  Galveston^  Tex, 


Ko. 

Names  and  addressos  of  bidders. 

0 

If  bnilt 
with  dii-ect 

acting 
componnd 

engine. 

If  bnilt 
with  triple 
expansion 

engine. 

whid 

sells 

bo 

1 
2 

Thomas  A.  Watson  and  Frank  0.  Wollington,  Weymouth, 

Mass. 
B.  J.  Codd,  Baltimore,  Md 

$48,500 

36.874 
49. 750 
39.985 

$50,000 

51,' 750 

41.  785 

a 

John  R.  Kellv  ami  Daniel  H.  Spear.  Bath.  Me 

4 

Charles  Reeder  &  Sons.  Baltimore.  Md 

All  bido  rejected. 


REPORT  OF  FIRST  LIEUTENANT  GEO.   A.   ZINN,   CORPS  OF  ENQINKERS. 

United  States  Engineer  OFF^cE, 
Galveston,  Tex.,  May  31,  1^ 

Sir:  I  have  the  honor  to  make  the  following  report  of  progress  made  on  the 

fanges  being  kept  at  various  points  in  the  bay  during  the  year  endin^i^  Jane  30^ '. 
was  placed  in  charge  of  the  tide-houses  and  records  in  September,  1887  ;  up  to 
time  AjBsistant  Engineer  H.  C.  Ripley  had  charge.    Under  his  direction  tide-houses  ^ 
built  at  Morgan's  Point,  Round  Point,  and  Rollover,  and  automatic  tide-ganges  placet 
in  them  and  at  the  Government  Wha^f^   The  positrons  of  the  tide-gauges  are  show 
Plate  1,*  and  the  general  construction  of  the  tide-houses  on  Plate  2.* 

The  houses  were  completed  and  the  the  gauges  were  started  on  the  following  dj 
Government  Wharf,  March  17;  Morgan's  Point,  May  4;  Round  Point,  May  b;  1 
over.  May  15,  1887.    A  stationary  gauge  has  been  read,  beginning  June  2^  ]' 
every  half  hour  from  6  a.  m.  to  6  p.  m.  at  White  Oak  Bayou,  in  Houston. 

The  elevation  of  the  Qovernment  Wharf  gauge  was  determined  from  a  bench-a 
whose  elevation  was  determined  froiii  a  series  of  tidal  observations  at  Brick  Wb 
extending  over  a  year,  in  the  years  1872  and  1873.     The  height  of  this  bench  has  I 
verified  by  more  recent  observations,  extending  over  two  years,  at  Bolivar  Point, 
elevation  of  the  Morgan's  Point  gauge  was  determined  from  the  comparison  of 
month'  sreadings  in  March,  1887,  of  gauges  at  Redfish  light-house  and  at  Moi^ 
Point.    The  position  of  the  bench-mark  at  Redfish  had  been  determined  in  1873 
Assistant  Engineer  Ripley  from  tide-gauge  readings  during  three  lunations  at  Boli 
Point,  Half  Moon  light-house,  and  Redfish  light-house.    The  method  of  comparisou .. 
explained  in  the  Report  of  the  Chief  of  Engineers  for  1877,  page  463.     The  elevatioa 
of  the  Round  Point  gauge  was  determiued  in  the  same  manner  by  me  from  the  aoUK 
matic  tide-gauge  records  for  about  six  months  at  that  place  and  Morgan's  Point. 

The  plane  of  mean  low  water  at  the  Grovemment  Wharf  reads  on  its  /?auge3;20; 
this  same  plane  reads  on  the  Morgan's  Point  gauge  2.56,  and  on  the  Round  Point  gaagt 
4.565. 

This  method  of  determining  relative  heights  is  good  when  the  gauges  are  close  lo> 
gether,  for  then  the  water  may  be  at  the  same  level,  or  nearly  so,  at  both  >2^auges  when 
the  tide  is  slack,  but  if  they  are  far  apart  the  stages  of  the  tide  are  never  the  sum 
at  the  two  places,  and  hence  it  can  not  be  assumed  thaLthn  water  is  at  the  sameleveL 
The  Rollover  gauge  is  over  15  miles  from  the  Governmeut  Wharf,  which  is  the  neamt 
gauge.  The  time  of  high  water  is  about  four  hours  later  than  at  the  Qovernmeiift 
Wbarf,  and  of  low  water  about  seven  hours  later.  The  tide  is  never  on  a  stand  at 
both  places  simultaneously,  and  hence  there  is  always  a  slope  between  them,  altboBgk 
times  are  found  when  the  water  is  very  nearly  level.    The  observations  have  not  b«^ 
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extended  enongh  to  determine  tbo  altitude  of  the  Rollover  gauge,  and  from  consider- 
ing the  movements  of  the  tide  I  should  say  that  no  accurate  determination  could  be 
made  by  comparison  of  tide-gauge  readings.  It  can  be  assumed  with  safety,  I  think, 
that  the  greatest  error  is  not  much  over  one-tenth  of  a  foot.  The  only  means  of  getting 
the  elevation  of  the  White  Oak  Bayon  gange  was  from  the  bench-mark^  of  the  railroad 
companies,  and  there  seems  to  be  reason  for  doubting  the  accuracy  of  their  figures. 
The  only  accarate  method  of  determining  the  relative  heights  of  these  gauges  is  by 
running  a  level  line  by  land  between  them,  and  indeed  this  would  seem  a  necessity 
in  order  that  any  reliable  conclusions  might  be  deduced  concerning  the  movements  of 
the  tides  in  the  bay  and  its  adjoining  waters.  This  level  line  shonid  include  all  points 
where  tidal  observations  have  been  taken  in  this  vicinity. 

Considerable  difficulty  has  been  experienced  in  getting  the  automatic  gauges  to 
work  properly,  and  this  was  further  delayed  by  lack  of  means  of  commnnication. 
The  clocks  were  constructed  to  run  a  week,  and  the  gauge-keepers  wej^  instructed  to 
visit  them  once  a  week  and  make  a  record  of  the  stationary  gauge-reading.  It  has 
been  found,  however,  that  the  clocks  can  not  be  depended  upon  to  ran  a  week,  al- 
though this  may  have  been  caus^  partially  by  the  paper  which  was  first  used ;  it 
was  thick  and  rather  stiff,  and  has  been  replaced  by  thinner  and  tougher  paper  and  the 
weights  that  move  the  rollers  have  been  better  adiusted.  The  clocks  were  old  and  had 
to  be  repaired,  which  can  now  be  done  without  loss  of  time  by  an  extra  clock.  The 
gauge-keepers  now  wind  them  a  little  oftener  than  once  a  week.  Those  at  Gk>vem- 
ment  Wharf  and  Morgan's  Point  are  visited  once  a  day  and  consequently  the  records 
are  very  good. 

The  fixed  pencil  is  held  against  the  paper  by  rubber  bands,  and  these,  on  account 
of  the  heat  in  the  building  and  the  strain  upon  them,  frequently  give  way.  Some 
mechanical  means  should  be  used  to  hold  the  pencil  against  the  paper,  but  this  would 
require  a  reconstruction  of  the  instrument.  The  pencils  first  nsed  were  too  hard ;  soft 
pencils  are  needed  to  make  an  impression  upon  the  smooth  surface  of  the  paper  used. 
The  gauge  originally  put  up  at  Government  Wharf  had  a  pendulum  clock  which 
was  frequently  stopped  b^  the  shaking  of  the  wharf,  and  had  to  be  replaced  by  an  au- 
tomatic gauge  with  a  spring  clock.  It  is  a  little  different  in  construction  from  those 
at  the  other  places,  and  its  record  is  on  a  scale  of  one-half  inch  to  1  foot,  while  the 
others  are  1  inch  to  1  foot,  and  the  scale  of  time  on  all  is  1  inch  to  one  hour;  this  lat- 
ter, however,  varies  with  the  rate  of  movement  of  the  paper,  which  may  be  changed 
by  a  variation  in  the  strain  on  the  paper,  or  a  change  in  the  rate  of  the  clock. 

The  lower  ends  of  the  float  gauge  tubes  are  near  the  bottom  of  the  water,  and  have 
a  small  hole  to  permit  the  ingress  and  egress  of  the  water.  At  Round  Point  and 
Rollover  mud  got  into  the  tul^s,  and  barnacles  fastened  themselves  to  the  bottom  of 
the  tube  so  that  the  water  could  not  flow  freely.  This  was  not  discovered  until  con- 
siderable record  was  lost.  At  Rollover  the  tube  has  been  raised  about  8  inches  to 
prevent  the  mud  from  collecting  around  the  bottom. 

From  these  variops  canses  much  of  the  record  is  valueless,  although  it  is  hoped 
that  the  futnre  records  will  be  quite  good. 

The  records  as  far  as  possible  have  been  plotted  on  a  much  reduce<l  scale  on  sheets 
lithographed  by  Clarke  &  Courts,  of  Galveston,  especially  for  this  purpose.  Each 
sheet  contains  one  month's  record  for  all  the  gauges,  arranged  from  top  to  bottom  in 
the  order  of  their  distances  from  the  Gulf 

The  continuous  rolls  are  in  lengths  of  50  yards,  about  half  of  which  is  pnt  on  the 
^auge,  giving  a  record  for  about  thirty- five  days.  When  this  is  received  atthisoffico 
it  is  prepared  for  plotting  in  the  following  manner:  When  the  gauge  is  visited  are- 
cord  is  made  on  the  roll  of  the  reading  of  the  fixed  gauge,  and  the  exact  time  of  this 
reading  by  the  gauge-clock,  which  is  set  to  mean  solar  time  for  the  meridian  of  Gal 
veston.  Yrom  these  readings  the  reading  of  the  fixed  pencil  line  on  the  gauge  is  de- 
termined, by  measurement  on  the  roll,  and  ^n  average  of  these  is  assumed  as  the 
reailingof  the  line  for  the  whole  roll.  The  length  of  the  lino  between  two  recorded 
times  is  divided  into  hour  spaces,  but  if  there  is  any  defect  in  the  record  between  the 
times  this  can  only  be  done  from  the  pin-point  marks,  which  are  one  hour  apart, 
supposing  the  clock  to  have  kept  correct  time.  Knowing  the  reading  of  the  straight 
line  on  the  gauge  and  the  position  of  the  honrson  the  line,  the  record  can  be  transferred 
to  the  sheets,  on  which  the  ver^'cal  scale  is  tenths  of  feet  and  the  horizoutal  scale  is 
hours.  Frequently  the  height  of  the  tide  can  be  determined  from  the  roll,  although 
the  time  cannot  be;  in  this  case  it  has  been  plotted  in  broken  lines.  The  records 
have  been  plotted  to  May  1,  except  those  from  RoHovot,  White  Oak  Bayou,  and  the 
bar,  and  thesu  can  not  be  plotted  until  the  elevation  of  the  gauges  have  been  deter- 
mined. 

The  records  are  not  extensive  enongh  to  admit  of  a  proper  study  of  the  movements 
of  the  tides,  and  for  this,  in  addition  to  these  gauge  readings,  there  should  be  cur- 
rent observations  taken  in  various  part-s  of  the  bay.  A  few  such  observations  have 
been  taken,  birt  for  another  purpose,  and  they  are  not  complete  enongh  for  this  sub- 
ject.   They  should  be  taken  simultaneously  at  a  number  of  points  in  the  bay  through- 
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oat  the  twenty-foar  hours,  or  througboat  complote  ebb  and  flood  tides,  aaw 
greatest  and  least  declinations  of  the  moon,  those  being  the  times  when  the  ev 
are  greatest  and  least.     The  data  obtained  should  inclade  direotioa  and  Teloe 
the  wind,  direction  and  velocity  of  the  tidal  currents  at  seTeral  depths,  and  the  hi 
of  the  tide  at  the  points  of  observation  and  at  all  the  tide  gauges. 
Very  respectfully,  your  obedient  servant, 

Gro.  a.  Zikn, 
First  Lieutenant  of  Engines 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers f  U,  S,  A. 
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BBPOKT  OF  MR.   H.  C.   RIPLET,   ASSISTANT  RNOINEER. 

! 

United  States  Engineer  Office, 
Galveston f  Tex.,  July  5,  18 

Major:  I  have  the  honor  to  make  the  folio wins^ report  relating  to  the  improveL 
of  Galveston  Harbor,  Texas,  for  the  fiscal  year  ending  June  30,  i8S8  : 

The  work  of  improvement  consists  in  the  building  up  or  raising  the  south  Jell 
accordance  with  tne  approved  plan,  to  a  height  of  5  feet  above  the  plane  of  mean 
tide.  The  materials  used  for  this  purpose  are  stone  in  the  form  of  riprap,  and  1 
blocks  and  clay.  The  clay  was  designed  to  be  used  as  a  core  8  feet  thick,  and  ext 
ing  from  the  bottom  to  a  height  of  2  feet  above  the  water-surface,  with  the  inteo 
of  making  of  the  jetty  a  thoroughly  water-tight  wall.  Over  the  clay  was  to  be  pk, 
the  riprap  in  sufficient  quantity  to  give  the  required  bulk,  so  that  with  the  large  blr 
which  were  carefully  placed  to  cover  the  entire  surface,  the  jetty  should  have  a  hi 
of  5  feet  above  the  plane  of  mean  low  tide,  a  top  width  of  12  feet,  and  a  side  slop 
1  on  1. 

The  work  is  being  done  under  contract  by  A.  M.  Shannon  &  Co.    The  actual  ph 
of  material  was  commenced  July  8,  1887,  and  has  continued  with  nuinerous  inte; 
tions  from  various  causes  up  to  the  present  time.    The  following  table  (No.  1)  si 
the  number  of  cars  and  the  amount  of  each  kind  of  material  placed  during 
mpnth  throughout  the  year : 


Tabus  No.  1. — Showing  kind  and  amounts  of  materials  used. 


July 

Aagust.... 
September. 

October 

November. 
December.. 
January . . . 
February.. 

March 

April 

May 

June 


Month. 


Total 2,638  ,  52,386.31 


Cars. 


Riprap. 


250 

U6 

77 

123 

287 

139 

185 

207 

135 

85 

507 

547 


Ou.  yards. 
5,41^97 
1,813.65 
L  709. 73 
2. 829.  34 
6,344.89 
3. 097. 09 
4,  247. 89 
5. 144  80 
3,  325  08 
1,  820.  88 
9.317.36 

10^1.03 


Cars. 


46 
113 
124 

92 
173 
138 
117 
128 
111 

63 
161 
305 


Blocks. 


Ou.  yards. 

274.53 

865. 9» 

1,173.61 

1, 010. 32 

1, 927. 56 

1, 719. 71 

1. 364. 51 

1.694.64 

1,098.59 

921.  37 

1,583.53 

2,960.60 


1,571   17,194.89 


Cars. 


36 

09 

74 

92 

233 

102 

109 

110 

115 

85 

65 


1,090 


CUy. 


Ou,  yards. 
619.23 
1«039. 15 
1, 131. 48 
1.331.92 
3, 397.  06 
1, 577. 85 
1, 943. 14 
1,940.60 
2. 034.  »8 
1. 459.  20 
1.009.09 


17.  544.  31 


Toiai 


411 
4IS 


The  average  amount  per  car  are :  Of  riprap,  21  cubic  yards ;  blocks,  10.94  cubio 
yards;  clay ^  16.10  cubic  yards.  v 

It  will  thus  be  seen  that  the  total  number  of  cars  of  material  placed  during  the 
year  was  5,299.  Of  these,  2,638  cars  contained  55,3)^.31  cubic  yards  of  riprap,  1,531 
cars  coutaiued  17,194.89  cubic  yards  of  blocks,  and  1,090  cars  contained  17,M4.31  cobie 
yards  of  cla^,  making  a  total  of  90,125.51  cubic  yards  of  material  placed. 

Cominencing  at  the  inner  end  of  the  old  mattress  work  (desi^iat«d  as  the  point  A 
or  Station  0),  the  jetty  was  built  entirely  of  riprap  to  Station  11  (a  distance  of 
1,100  feet)  upon  a  gradual  ascent  from  one-half  a  foot  above  at  Station  0  to  S 
feet  above  the  water-surface  at  Station  11.  Afterwards  the  channel -face  near  Sta- 
tion 11  was  paved  for  a  short  distance  with  large  blocks,  and  subsequeutly  the  en^ 
surface  was  paved  vrVtb  i<^^e^tAdU<(^k&  for  a  distance  of  50  feet  back  from  Station  ll. 
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At  Statiou  11  the  clay  and  large  blocks  be^in.  The  manner  of  constrivction  was  first 
to  place  walls  of  riprap  one  on  either  side  of  the  axis,  about  8  feet  apart,  between 
which  the  clay  was  placed,  an  allowance  of  about  30  per  ceut>  being  made  for  settle- 
ment. The  entire  surface  of  the  clay  was  then  covered  with  riprap  to  a  thickness  on 
top  of  fh>m  one-half  foot  to  1  foot  and  over  this  the  blocks  were  placed.  The  voids  in 
the  blocks  along  the  crest  were  afterwards  filled  with  riprap.  This  method  of  con- 
Btmction  continued  to  Station  34  4-  51.3  feet,  a  length  of  2,351.3  feet,  where  a  trial  sec- 
tion of  31.4  feet  of  sheet-planking  was  put  in.  This  proving  unsatisfactory,  the  work 
was  continned  as  before,  except  that  the  walls  to  support  the  clay  while  being  placed 
were  composed  of  large  blocks  and  riprap  instead  of  riprap  alone,  to  Station  ^  -f  17.5 
a  length  of  134.8  feet.  At  this  point  the  continuous  sneet- planking  begins  and  con> 
tinues  to  Station  48  -|-  70  feet,  a  length  of  1,252.5  feet. 

The  sheet-planking  as  finally  adopted  consisted  of  two  rows  of  double  stringers 
bolted  to  the  piles  of  the  trestle  with  1-inch  iron  screw-bolts  on  either  side.  One  set 
was  placed  near  the  water-surface  and  was  composed  of  6-inch  by  8-inch  pieces 
16  feet  long.  The  other  set  was  placed  near  the  top  of  the  piles  and  was  composed 
of  4-inch  by  4-inch  pieces  16  feet  long.  To  separate  the  stringers  2-inch  by  12-inch 
pieces  extending  to  the  bottom  were  placed  at  each  bent  and  half- way  between 
them,  and  through  which  the  bolts  which  attach  the  stringers  to  the  piles  pass.  Be- 
tween the  bents  the  planks  and  stringers  are  bolted  through  and  through  with  three- 
fonrths  inch  screw-bolts.  The  bott.om  stringers  are  further  supported  at  the  middle 
by  a  4-inoh  by  6-inch  cross-brace  extending  from  side  to  side,  and  the  top  stringers 
are  held  together  between  bents  by  a  three-fourt]is-inch  bolt  extending  from  side  to 
side.  Two-inch  planks  6  inches  wide  were  then  slid  down  through  the  space  between 
the  stringers  and  wedged  tof^ether,  the  whole  forming  two  tolerably  tight  walls  of 
plank  from  10  feet  to  IH  ^^^t  average  distance  apart.  Within  this  space  the  clay 
was  placed.    The  method  of  placing  was  as  follows : 

The  stringers  having  been  put  on  for  some  distance  ahead,  the  planks  were  put  in 
over  a  certain  convenient  distance  (usually  about  100  feet)  and  riprap  deposited  on 
the  outside.  The  space  within  was  then  tilled  with  clay  to  a  height  of  3  feet  above 
the  water-surface  of  mean  low  tide.  More  riprap  was  then  deposited  on  the  outside, 
bringing  it  up  to  a  height  of  about  2  feet  above  the  water-surface.  The  planks  were 
then  cut  ofif  even  with  the  snrface  of  the  clay  and  the  whole  covered  with  riprap  to  a 
thickness  over  the  clay  of  1  foot.  The  entire  surface  was  paved  as  heretofore  with 
large  blocks  and  the  voids  in  the  blocks  along  the  crest  filled  with  riprap. 

For  reasons  which  will  be  given  later  the  use  of  clay  was  discontinued  at  Station  48-f- 
60  feet,  10  feet  short  of  the  end  of  the  sheet-planking.  The  total  length  of  the 
clay  core  therefore  is  3,760  feet,  of  which  1,274  feet  has  plank  protection  and  2,486 
feet  is  without  such  protection. 

Since  discontinuing  the  use  of  clay  the  construction  has  continued  with  riprap  and 
blocks  alone.    The  manner  of  placing  is  as  follows : 

The  riprap  is  first  deposited  in  advance  and  brought  up  to  about  the  water-surface. 
A  certain  distance  is  then  brought  up  to  a  height  of  3|  feet  above  the  water-surface, 
with  a  top  width  of  8  feet  and  a  side  slope  as  steep  as  will  stand  and  immediately 
covered  with  blocks.    Work  of* this  character  has  been  extended  as  follows: 

Complete  to  Station  564-50 feet,  a  distance  of  790  feet;  incomplete  to  Station  58,  a 
distance  of  150  feet. 

The  different  forms  of  construction  may  be  given  concisely  as  follows : 

Feet 

Composed  alone  of  riprap  and  not  full  height 1,100 

Fnll  height  and  composed  of  riprap,  blocks,  and  clay,  the  latter  nnprotected  in 

the  placing  except  by  riprap 2,351 

The  same  with  clay  protected  with  trial  section  of  sheet-planking 31 

The  same  with  clay  protected  with  walls  of  blocks  and  riprap 135 

The  same  with  clay  with  continuous  sheet-planking 1, 243 

Composed  of  riprap  and  blocks  alone  (completed) 790 

The  same,  bat  incomplete 150 

Total  length 5,800 

From  the  first  appearance  of  rongh  weather  it  was  found  to  be  quite  impossible  to 
place  the  riprap  to  a  slope  of  one  on  one,  and  if  so  placed  during  smooth  weather  it  was 
almost  certain  to  be  washed  down  and  the  slope  reduced  before  it  could  be  protected 
with  blocks.  Daring  ordinary  weather  the  slope  which  it  would  assume  varied  from 
one  and  one-half  to  two  on  one,  and  during  storms  it  would  flatten  out  indefinitely  until 
the  top  snrface  was  reduced  to  such  a  depth  below  the  water  that  wave  action  was  in- 
BufiScient  to  degrade  it  further.  This  depth  depended  upon  the  size  of  the  waves  and 
the  time  of  their  duration.    It  required  waves  of  no  great  magnitude,  however,  to 
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reduce  the  top  surface  to  a  level  with  the  plaDe  of  mean  low  tide,  and  as  Hi- 
advanced  the  inoreasiog  size  of  the  waves  made  it  expensive  and  diflSculltoi 
tain  the  unfinished  w/)rk  nn til  i  t  could  be  protected  with  blocks.    This  led  to  the  t 
tion  of  the  sheet-planking  for  the  protection  of  the  clay  while  it  wa«  being  placeL 
until  it  oonld  be  secured  with  blocks.    This  promised  to  be  satisfactory,  and  in 
proved  to  be  so  until  with  the  advance  of  the  work  wave  action  became  so  gre 
to  cause  damage  and  destruction  to  the  sheet-p  la  (iking  itself.     Losses  of  this  chii 
ter  increased,  and  even  damaged  to  the  trestle  occurred,  until  it  finally  became  evi 
that  to  continue  the  use  of  clay  would  require  a  radical  change  in  the  plans  of 
struction,  both  of  the  sheet-planking  and  trestle.    It  was  therefore  decided  to  dis 
tinue  for  the  present  the  further  use  of  clay  and  continue  the  work  with  ripzap 
blocks. 

In  the  prosecntion  of  the  work  with  riprap  and  blocks  alone  it  is  fonnd  diff 
when  the  sea  is  rough  to  maintain  the  riprap  full  height  until  it  can  be  sec 
with  blocks,  and  upon  one  occasion  at  least  it  was  necessary  to  place  large  bl 
with  the  riprap  to  prevent  the  latter  from  being  carried  away  aa  fast  as  it 
placed. 

STORMS. 

During  the  year  there  have  occurred  ten  tolerably  severe  storms. 
The  fcnlowing  table  shows  the  time  of  their  occurrence  and  the  maximam  heigfa 
the  tide  during  each: 


No. 


I 
2 
3 

4 
5 
6 
7 
8 
9 
10 


Time  of  occurrence. 


September  1  to  3 -...- 

September  18  to  21 

October?  to  18 

December  13 

February  22 , 

February  27  to  March  3 

March  8  to  9 

March  18  to  28 

April  26  to  30 

June  16  to  18 


Max! 

beigl 

wat 

Ft 

3.5    I 

4.75f 

4.4 

3.2 

3w0 

1.0 

1.8 

1.9 

3.3 

3.8 

The  effect  of  these  storms  upon  the  work  has  been  injurious  mainly  to  the  nnfiiiit 
portions  and  has  resulted   in  the  spreading  out  of  the  riprap  and  loss  of  clay, 
irregularity  of  side  slope  is  due  to  this  cause  and  from  Station  0  to  Station  11,  wl 
the  work  is  composed  alone  of  riprap,  thesea  has  wa^ed  over  and  spread  oni  the  si 
to  such  an  extent  as  to  reduce  the  height  fully  50  per  cent.     There  has,   howe 
been  some  damage  to  the  finished  works  which  haH  necessitated  repairs.     From  I 
tion  11  forward  the  storms  of  September  caused  a  general  consolidation  along 
whole  distance  finished  at  that  time  and  a  total  disappearance  of  the  riprap  fill 
the  voids  along  the  crest  of  the  Jetty.    The  storm  of  October  caused  the  washing  ol 
the  large  blocks  over  a  space  of  40  square  yards  at  one  place  between  Station  23  and  I 
tion  24,  and  a  settlement  from  Station  22  -f  35  feet  to  Station  28  -f-  ^  feet,  a  distv 
of  150  feet,  and  a  settlement  at  other  points  aggregating  70  feet  more,  which  reqn 
raising  about  3  feet  to  restore  the  grade,  and  a  few  blocks  at  different  |>oint8  al 
the  work  were  either  washed  oflf  or  settle<l  down  the  side,  and  their  places  hail  ti 
supplied  by  others.     There  has  been  expende<l  in  these  repairs  142  cnbic  yard 
blocks  and  84  cubic  yards  of  riprap  and  144  cubic  yards  of  clay.    The  storm  of  A 
26  to  30  caused  settlement  of  the  finished  work,  which  required  raising  at  five  pin 
between  Station  25  and  Station  50,  aggregating  a  distance  of  170  feet.     There  \i 
used  in  these  repairs  415  cubic  yards  of  riprap.     The  storm  of  June  16  to  18  caoscu 
a  settling  down  of  the  blocks  on  the  side  elope  at  several  places  between  Stntina 
49  and  Station  53.    There  were  expended  in  these  repairs  iii  cubic  yards  of  bloek& 
There  is  no  evidence,  however,  that  there  was  any  actual  loss  of  material  caused  by 
this  storm.    Where  the  damage  occurred  the  work  had  been  recently  done,  and  i 
probable  that  the  storm  did  little  more  than  to  effect  a  consolidation  of  the  work^ 
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COST  OP  TIIK  WORK. 

te  following  table  (No.  2)  showB  the  qiiantitioR  of  material  used  and  the  cost  of 
^oame  in  the  work,  not  inclading  office  and  inspection  expenses: 


iJOM  No.  2. — Quantities  of  material  used  and  cost  of  same  in  jetty j  not  including  office 

and  inspection  expenses : 


M^tjtrfftl 


Bipnp..... 

Blocks 

Clay 

Bxtns 


ToUl 


Otoll  (1,100  feet). 


Cnbio 
ysrds. 


2,6U 


Cost. 


2,044       $6,874.40 


6.874.40 


Cobic 

yarda  per 

foot 


2.40 


2.40 


Cost  per 
foot. 


$6.25 


6.25 


11  to  23  (1.200  feet). 


Cnbic 
yards. 


6,432 
2,315 
2,789 


11,536 


Cost 


$16, 723. 20 

10, 186. 00 

4,741.30 

188. 06 


.31,838.56 


Cable 

yards  per 

foot. 


Cost  per 
foot. 


5.36 
1.93 
2.32 

$13.94 

a49 

3.95 

16 

9.61 

26.53 

MateriaL 


Riprap 
Blocks. 
CUy... 
Bxtras. 


Total 


23  to  34  (1,100  feet). 


Cable 
yards. 


12,380 
4.658 
6,307 


23,345 


Cost. 


$32,18ji.00 

20. 495. 20 

10,721.90 

97.18 


63. 502. 28 


Cable 

yards  per 

foot. 


11.25 
4.23 
5.73 


21.22 


Cost  per 
foot. 


$29.26 

18.63 

9.75 

09 


57.73 


34  to  44  (1,000  feet). 


Cnbic 
yards. 


11,251 
4.490 
4,973 


20,714 


Cost. 

Cable 

yards  per 

foot. 

$29, 252. 60 

19,756.00 

8, 454. 10 

1, 835. 87 

11.25 
4.49 
4.97 

50,29&57 

20.71 

Cost  per 
foot. 


$29.25 

19.76 

8  45 

1.84 

59.30 


MateriaL 


Blprap. 
Blo«£i. 
CUy... 

SztTM. 


TotaL. 


44  to  54  (1.000  feet). 


Cnbio 
yards. 


17,274 
4,390 
3.476 


25.140 


Cost. 


Cnbic 

yards 

per 

foot. 


$44,912.40 

19, 316. 00 

5.909.20 

3. 437. 74 


73, 575.  34 


17.27 
4.39 
3.48 


::5. 14 


Cost 

per 

foot. 


$44.91 

19.32 

5.91 

3.44 


73.58 


54  to  56  -(-  50  feet  (250  feet). 


Cubic 
yards. 


Cost. 


4,020 
881 


4,901 


$10,452:00 
3, 870. 40 


52.55 


14.380.95 


Cable 

yards 

per 

foot. 


16.08 
3.52 


19.60 


Cost 

per 

foot. 


$41.81 
15.51 


21 


57.52 


564-50  feet  to  58 
(incomplete). 


Cubic 
yards. 


1,385 
463 


1,848 


Cost. 


$3,601.00 
2,037.20 


5.  638. 20 


It  will  thus  be  seen  that  the  average  cost  per  foot  of  jetty  has  been  as  follows :  From 
SlationO  to  Station  11,  which  is  nufinished,  $6.25 ;  from  Station  11  to  Station  23,  |26,53 ; 
irom  Stotiou  23  to  Station  34,  $57.73 ;  from  Station  34  to  Station  44,  $59.30 ;  from  Sta- 
tion 44  to  Station  54,  $73.58 ;  and  from  Station  54  to  Station  56  -f  50  feet,  $57.52.  From 
Station  11  to  Station  56-|-50  feet,  where  the  work  is  built  up  to  full  height  throughouti 
the  average  cost  per  foot  has  b^en  $53.32. 


SOURCES  OP  SUPPLY. 


The  materials  nsed  in  the  jetty  construction  have  been  brought  by  rail  from  the 
following  places : 

The  day  has  come  from  two  places,  one  near  Highland  Station  aud  one  ucar  Dick- 
inson Station  on  the  line  of  the  Galveston,  Houston  and  Henderson  Railroad,  dis- 
tant from  Galveston  14  and  22  miles,  respectively.  The  clay  from  High  laud  proving 
vnaatiirfactory,  only  a  small  amount  came  from  that  source.  The  stuno  bus  also  come 
from  two  places,  one  quarry  being  located  at  Riverside,  on  the  line  of  the  Interna- 
tbaal  aod  Great  Northern  Railroad,  130  miles  from  Galveston,  and  the  otb(*r  quarry 
Jwiiig  located  at  Clay  Station,  on  the  lino  of  the  Gulf,  Colora4lo  aud  Santa  Fd  Rail- 
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road,  57  liiiles  from  Galveston.    Stone  from  the  latter  qaarry  only  oommenoed  ih.. 
ou  May  7,  aud  hence  the  great  bulk  of  the  stone  has  come  from  Rivernde. 
quarry  at  fei  verside  is^  however,  nearly  exhausted  and  no  larce  blocks  have  come 
there  since  the  opening  of  the  quarry  at  Clay  Station.     The  material  is  coov< 
from  Galveston  to  and  upon  the  jetty  by  means  of  a  temporary  railroad  buili 
the  contractors  from  Tenth  street.    This  road  crosses  the  Hospital  Chajmel  up, 
wooden  trestle,  thence  upon  the  sand  to  within  about  oOUlet^t  of  the  inner  end  of 
jetty,  and  thence  upon  a  trestle  to  and  upon  the  jetty.    The  trestle  upon  the  j 
consists  of  bents  of  piling  15  feet  apart  capped  by  a  piece  12  inches  by  12  iuche 
10  feet,  upon  which  two  stringers  12  inches  by  14  inches  are  placed,  aud  npon 
stringers,  without  cross-ties,  the  rails  are  laid.     The  bents  are  composed  of  from 
to  fourpiles^the  number  of  piles  in  a  bent  depending  upon  the  size  of  the  piles 
the  character  of  the  fouudation)  driven  from  10  to  14  feet.     The  piles  vary  in  lei 
from  25  feet  to  30  feet,  and  in  diameter,  at  the  butt,  from  10  inches  to  15  inches,  a 
aging  about  12  inches.    The  average  number  of  piles  used  per  bent  would  not  Im 
from  two  and  a  half.    The  piles  having  been  cut  oif  level  aud  at  Mie  proper  hei 
the  cap  was  placed  upon  them  and  drift-bolted  with  three-qnarter-incli  round  ir& 
each  pile,  and  then'  fastened  to  the  two  outer  piles  with  straps  three-quart«r  incl 
3  inches  by  18  inches,  and  screw-bolts  of  three-quarter-inch  iron.     Each  strings 
composed  of  two  pieces  6  inches  by  14  inches  by  30  feet,  breaking  joints  and  £) 
together  at  each  bent  wUh  four  three-quarter-iuch  screw-bolts.     Each  stringe 
fastened 'to  the  cap  by  a  drift-bolt  of  three-quarter-inch  round  iron  and  a  strap  ] 
by  three-quarter-inch  screw-bolts.    The  stringers  are  tied  together  by  a  three-qnai 
inch  tie-rod  over  each  cap,  and  are  held  apart  by  spreaders  of  4  inches  by  10  iuche 
4Gi  inches  placed  between  them  aud  drift-bolted  to  each  cap. 

The  following  is  a  bill  of  material  for  90  feet  of  trestle,  assuming  the  piles  to  b 
inches  in  diameter  and  27  feet  long,  and  each  bent  to  contain  npou  an  average 
and  a  half  piles : 


Fifteen  piles  27  feet  long,  12  inches  in 

diameter  at  butt. 
Six  caps  12  inches  by  12  inches  by  10  feet. 
Twelve  stringers  6  inches  by  14  inches  by 

30  feet. 
Six  spreaders  4  inches  by  10  inches  by  46^ 

inches. 
Eighty-four    screw-bolts    three-quarters 

inch  by  15^  inches.  ^ 

Thirty  drift-bolts  three-quarters  inch  by 

18  inches. 


Six  tie-rods  three-quarters  inch  by  6 

3  inches. 
One  hundred  and  thirty- two  washei 

three-quarter-iuch  iron. 
Twelve  twisted  straps  three- quart-ers 
.   by  3  inches  by  18  inches. 
Twelve    straight    straps    three-qna 

inch  by  3  inches  by  18  inches. 


TIDE  GAUGE  ON  THE  BAR. 

In  the  study  of  the  problem  of  the  improvement  here  it  has  for  many  years  see 
desirable  that  we  should  know  the  actual  fluctuations  of  the  tide  upon  the  crest  ol 
bar  as  well  as  in  the  harbor.     It  is  also  desirable  that  we  should  know  the  force 
direction  of  the  currents  immediately  npon  the  bar  itself.    There  has  been  estiiblit 
upon  the  bar  an  apparatus  designed  to  obtain  this  information.    It  consists  of  an 
dinary  self-recording  tide-gauge,  which  records  upon  a  continuous  roll  of  paper 
fluctuations  of  the  tide ;  together  with  an  arrangement  attached,  which  records  u] 
the  same  roll  of  paper  the  direction  of  the  current  and  its  actual  pressure  in  pou 
upon  a  circular  disk,  the  plane  of  which  is  kept  normal  to  the  direction  of  the  cun 
by  the  current  itself.     The  apparatus  is  run  and  regulated  by  a  weight  and  pen 
lum  clock  geared  to  run  30  days  without  winding.    It  is  placed  in  a  small  houses 
ported  upon  nine  iron  tubular  piles  4  inches  in  diameter  and  40  feet  long  in  tt 
clusters  of  three  piles  each,  driven  on  an  incline  forming  a  pyramid,  and  firmly  clam 
to  their  apices,  which  are  joined  by  three  iron  bars  1  inch  by  3  inches  in  section, 
three  bars  forming  an  equilateral  triangle.    The  house  is  firmly  bolted  to  the  i. 
bars  which  join  the  clusters  of  piles,  and  is  stiffened  liy  two  diagonal  tie-rods  cxtei 
ing  from  the  plate  to  the  sill  on  either  side.    One  side  of  the  house  is  placed  paral 
to  a  line  joining  the  apices  of  two  of  the  clusters  of  piles,  and  from  the  npper  conn 
of  the  opposite  side  extend  two  heavy  braces  to  the  apex  of  the  third  cluster.    T 
gives  to  the  building  great  rigidity,  and  it  is  expected  that  the  roughest  weathers 
not  cause  sufficient  vibration  to  stop  the  clock.    The  floor  of  the  house  is  about  1 
feet  above  the  water-surface  of  mean  low  tide,  and  the  depth  of  the  water  is  11 U 
The  piles  are  driven  13^  feet  into  the  bottom.    In  driving  the  piles  a  stratum  of  c 
about  4  feet  in  thickness  was  encounteered  at  a  depth  of  14  feet  from  the  waters 
face.    The  arrow,  which  shows  the  direction,  and  the  disk,  which  receives  the  pro 
ure  of  the  current,  are  placed  at  mid-depth,  that  is,  at  5^  feet  from  the  wateT-«iizftM 
ofmoiiulow  tide. 
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The  apparatus  has  now  been  in  operatlou  aboat  four  months  and  promiseSi  with 
Bome  slight  modification  in  some  details,  to  give  very  satisfactory  reamts. 

•  THE  SURVEY. 

The  survey  embraced  an  area  of  about*^  square  miles  of  hydrography  and  18  miles 
of  shore-line,  and  includes  the  outer  and  inner  bars  and  the  Gulf  beyond  the  bar  to  a 
depth  of  30  feet,  and  the  shore-lines  of  Bolivar  Point,  Fort  Point,  and  Pelican  Spit. 
There  was  also  taken  a  careful  profile  of  the  South  Jetty.  The  soundings  were  com- 
menced May  21  and  completed  June  5.  The  location  of  shore-line  was  not  completed 
until  June  30. 

Comparing  the  chart  of  this  survey  with  that  of  the  survey  of  March  and  April, 
1887,  we  note  the  following : 

Upon  the  site  of  the  inner  bar  the  depth  has  decreased  from  26  to  251.  Upon  the 
shorQ  at  Galveston  Channel,  abreast  the  outer  end  of  the  pile  breakwater,  the  central 
depth  of  20|  feet  remains,  but  the  width  of  the  channel  between  the  20-foot  contours 
has  diminished  from  340  to  190  feet.  The  depth  on  the  shoal  abreast  the  quarantine 
•station  has  diminished  one-half  foot,  there  being  now  but  23^  feet.  Between  these 
two  shoals  is  a  deep  place  in  which  the  depth  has  increased  from  27f  to  34  feet. 
These  changes  have  no  new  significance.  They  are  the  eifects  of  storms  acting  upon 
the  low  sand  point  from  which  the  sand  is  thrown  into  the  channel  and  which  pro- 
duce cross-currents  in  the  channel  whenever  the  water  gets  unusually  high.  Upon 
the  shoals  immediately  north  of  the  finished  portion  of  the  jetty  there  hasbeen  some 
deepening,  resulting  in  an  eastward  movement  of  the  6, 12,  and  18  feet  contours.  The 
shoal  embraced  by  the  3-foot  coutonr  inmiediately  in  advance  of  the  new  work  has 
enlarged  somewhat,  extending  northward  about  600  feet  and  eastward  about  1,300 
feet.  South  of  the  jetty  the  shoal  embraced  by  the  6-foot  contour  has  moved  in  a 
northwesterly  direction  about  700*  feet.  The  Swash  Channel  has  also  perceptibly 
shoaled  near  its  head,  although  the  position  of  the  6-foot  contour  at  that  point  has  not 
greatly  changed.  Upon  the  crest  of  the  outer  bar  the  depth  has  not  materially 
changed.  The  depth  in  the  jetty  channel  remains  at  12f  feet,  but  the  width  of  the 
channel  has  slightly  diminished,  and  the  distance  from  13  feet  depth  inside  to  13  feet 
depth  outside  has  somewhat  increased.  There  has  also  been  a  perceptible  shoaling 
ou  the  north  side  of  the  jetty  near  its  outer  end  and  a  small  though  perceptible  gulf- 
ward  movement  of  the  bar  itself.  South  vf  the  jetty,  along  it)  outer  half,  the  sauio 
trench  exists  but  with  a  slight  increase  m  width  and  a  marked  shoaling  at.  its  iuiif.r 
end.  The  point  of  the  8-foot  contour,  just  north  of  the  jetty,  has  also  moved  gulfward 
about  050  feet.  There  changes  indicate  an  increased  outward  resultant  of  pressure 
which  is  probably  due  to  the  advance  of  the  gorge  as  a  result  of  the  buildiug^up  of 
the  jetty  near  its  inner  end. 

The  size  and  position  of  Bolivar  Channel  has  not  materially  changed. 

North  of  Bolivar  Channel  the  only  change  worthy  of  note  is  the  increased  depth  of  the 
Swash  Channel  just  at  the  entrance  to  the  gorge.  The  maximum  depth  here  has  in- 
creased from  a  depth  of  12  feet  to  a  depth  of  13^  feet.  This  is  a  further  indication  of 
an  increased  elfect  due  to  the  building  up  of  the  inner  portion  of  the  jetty. 

On  account  of  the  delay  in  the  plotting  of  the  shore-line,  the  changes  which  have 
taken  place  since  the  last  survey  can  not  be  indicated. 

PROFILE  OP  SOUTH  JETTY. 

The  profile  of  the  jetty  was  taken  by  zigzaging  slowly  across  the  jetty  and  noting 
and  locating  the  Iciist  soundings  at  each  crossing,  except  for  a  distance  of  about  400 
feet  near  the  iuuer  end  of  the  new  work,  where  it  was  determined  by  cait^ful  cros8- 
sections  with  stretched  line.  In  this  way  the  height  of  the  crest  was  determined  ^t 
forty-seven  places  in  a  distance  of  16,751  feet,  averaging  about  350  feet  apart.  The 
profile  constructed  from  these  soundings  is  shown  on  the  chart,  together  with  a  pro- 
file of  the  original  bottom  (or  bottom  at  time  of  placing  the  foundation  course),  a 
profile  of  the  top  of  the  jetty  at  the  time  of  placing  the  upper  course,  a  profile  of  tlio 
top  taken  June,  1885,  and  a  profile  of  the  top  taken  in  April,  1887.  From  these  we 
get  the  following  results : 

Average  depth  ofbottom  at  time  of  placing  foundation  course feet..  8.88 

Average  depth  of  top  at  time  of  placing  top  course do . .  0. 10 

Average  depth  of  top  in  June,  1885 d^..  4.31 

Average  depth  of  top  in  April,  1887 do..  5.58 

Average  depth  of  top  from  outer  end  to  Station  58,  April,  1887 do. .  6.  55 

Average  depth  of  top  from  outer  end  to  Station  58,  June,  1889 do. .  7.  03 

Average  height  as  completed do..  8.72 

Average  height  in  June,  1885 ^..... ..., do..  4.57 

Average  height  in  April,  1887 do . .  3. 30 

Average  height  from  outer  ehd  Station  58,  April,  1887  .  -  - . , <Xq ,  -  3^07 
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Average  height  from  oater  end  Station  58,  Jiioo,  (888 feet..  149 

Average  subsidence  to  Jnne,  1885 .do..  4.1d 

Average  subsidence  to  April,  1887 ^ do..  5.43 

Average  subsidence  from  outer  end  to  Station  58  to  April,  1887 ..  .^..  bM 

Average  subsidence  from  outer  end  to  Station  58  to  June,  1888 oo..  6. 89 

Average  subsidence  of  whole  jetty  to  June,  1885 per  cent..  47.6 

Average  subsidence  of  whole  jetty  to  April,  1887 do. .  6S.1 

Average  subsidence  from  outer  end  to  Station  58  to  June,  1885 do..  49. 9 

Average  subsidence  from  outer  end  to  Station  58  to  April,  1887 do. .  61. 9 

Average  subsidence  from  outer  end  to  Station  58  to  June,  1888 do..  73.3 

Average  subsidence  of  whole  jptty  from  June,  1885/  to  Apri  1, 1887 do . .  li  5 

Average  annual  rate  of  subsidence  from  June,  1885,  to  April,  1887 do. .  7. 9 

Average  subsidence  from  outer  end  to  Station  58  from  June,  18%,  to  April, 

1887 per  cout..  22.0 

Average  annual  rate  of  subsidence  from  outer  end  to  Station  58  from  Jane, 

1885,  to  April,  1887 percent..  *  12.6 

Average  subsidence  from  outer  end  to  Station  58  from  April,  1887,  to  Jnne, 

1888 percent..  11,4 

Average  annual  rate  of  subsidence  from  outer  end  to  Station  58  from  April, 

1887,  to  Jnne,  1888 percent..  9.8 

Taken  in  sections  of  5,000  feet,  commencing  at  the  outer  end,  we  find  the  aveiage 
subsidence  to  be  as  follows : 

Subsidence  of  jetty. 


»    \ 


Lengths  of  Jetty. 


Feet. 

Oto   5,000 
5, 000      10, 000 


10,000 
16.000 
15,000 
20.000 


15,000 
16,551 
20,000 
22,551 


To  Jnne, 
1885. 


Feet. 
5.06 
5.18 
3.05 


3.79 
1.36 


P.ct. 
5L7 
52.3 
39.9 


65.7 
20.3 


To  April, 
1887. 


Feet. 
7.34 
5.86 
4.48 
5.04 
5.00 
3. 56 


P.et. 

63.7 

S9.2 

58.5 

59.4 

73.4 

53.0 


To  June, 
1888. 

Jane,  1885, 

to  April, 

1887. 

April,  liBfe7, 

to  June.. 

1888. 

Feet. 
&83 
8.38 
5.34 
7.36 

P.et 
62.9 
81.9 
72.2 
96.8 

Feet. 
1.38 
0.68 
1.43 

P.et. 

12.0 

6.9 

18.6 

Feet. 

'i'47' 
0.86 
2.32 

r.cL 
22.7  " 

13.7 
27.4 

1.21 
2.20 

17.7 
32.7 

V  *  •  * 

The  contract  for  this  work  was  entered  into  April  22,  1887,  under  the  term 
which  work  was  to  begin  not  later  than  June  1,  1887,  and  to  be  completed  on  or 
fore  March  1,  1888.     But,  as  already  stated,  the  actual  work  of  placing  material 
not  begun  until  July  8,  1887,  and  on  March  1, 1888,  only  about  53  per  tsent.  of 
amount  of  the  contract  has  been  earned.    The  contractors  were  granted  an  exten 
of  time  to  June  30,  1888.    July  1,  1888,  the  contract  was  still  unfinished  and  a 
ther  extension  had  been  granted  to  July  15, 1888. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 
United  States  Assistant  Engines 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers^  U,  S.  A, 


''commercial  statistics  of  the  port  of  GALVESTON,  TEXAS,  FOR  FISCAL  YEAR  C 

ING  JUNK  30,   1888. 

[  Aa  reported  by  Charles  C.  Sweeney,  esq.,  collector  of  the  port.] 

CusTOM-HousE,  Galveston,  Tex.. 

Collector's  Office,  July  7,  1888. 

Sir  :  Replying  to  your  letter  of  the  20th  June,  the  following  information  is  cbeer- 
fully  given: 

Number  of  vessels  entered  from  foreign  ports 13D 

Number  of  vessels  entered  irom  domestic  ports "1 360 

Total,  steam  and  sail" 190 

*  Steam,  *^9 ;  sail,  231. 


'^^lai 
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Amount  of  duty  paid..-, $229,661.73 

Amount  of  tonnage  tax' paid $5,246.87 

$234, 908. 60 

Number  of  vessels  cleared  for  foreign  port« 146 

Number  of  vessels  cleared  for  domestic  ports 296 

Total,  steam  and  sail* 442 

Tonnage  of  vessels  entered 447, 144 

Tonnage  of  vessels  cleared 432,588 

You  are  aware,  of  course,  that  there  is  no  inconsiderable  amount  of  maritime  trade 
at  this  port  of  ^hich  no  account  is  kept  at  the  custoui-house,  namely,  coastwise  ves- 
sels which,  by  reason  of  the  district  from  which  they  come,  are  not  required  to  enter 
and  clear,  such  as  vessels  from  New  Orleans,  Mobile,  Pensacola,  and  other  kindred 
]>oint<s,  but  all  of  which  pass  over  the  **  bar  "  and  into  the  harbor  here 
Respectfully,  yours, 

Chas.  C.  Sweeney, 

Collector, 
O.  H.  Ernst, 

Major  of  Engineers. 


T2 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

A  description  of  this  work  and  an  account  of  the  operations  to  the 
beginning  of  the  fiscal  year  were  given  in  my  last  aunnual  report^  At 
that  time  proposals  for  doing  fhe  necessary  dredging  had  been  invited 
by  public  advertisement.  These  were  duly  opened  on  the  20th  of  July, 
and  a  contract  awarded  to  William  Fagan,  of  New  Orleans,  La.,  the 
lowest  bidder.  Fagan  having  failed  to  enter  into  contract  within  the 
time  agreed  upon,  and  having  showed  himself  to  be  an  unreliable  per- 
son, the  award  was  subsequently  withdrawn.  No  other  satisfactory  bid 
having  been  received,  it  was  necessary  to  re-advertise  the  work,  which 
was  done.  A  contract  was  finally  entered  into  on  the  3d  of  December, 
1887,  with  George  C.  Fobes  &  Co.,  of  Mobile,  Ala.,  by  the  terms  of 
which  the  excavation  was  to  be  begun  December  15,  1887,  and  be  com- 
pleted July  1,  1888.  The  amount  of  Fagan's  bid  having  been  $16,200 
less  than  that  for  which  a  contract  was  finally  made  to  do  the  work,  the 
difference  was  due,  under  the  terms  of  his  proposal,  from  him  and  his 
bondsmen  to  the  United  States.  Suit  was  accordingly  brought  against 
him  by  the  United  States  attorney  in  New  Orleans,  to  recover  the 
amount.  As  the  penalty  was  a  severe  one  and  out  of  proportion  to  the 
offense,  I  subsequently  joined  the  United  States  attorney  in  a  recom- 
mendation that  the  suit  be  withdrawn  upon  the  payment  by  Fagan  of 
the  costs. 

The  contractors,  George  0.  Fobes  &  Co.,  had  been  very  dilatory  in 
executing  the  papers  connected  with  their  contract,  and  were  equally 
so  in  making  their  preparations  for  beginning  the  work.  The  first 
dredge  began  work  about  the  1st  of  February.  Two  other  dredges 
were  subs^uently  added,  but  the  capacity  of  none  of  them  was  equal 
to  that  stated  in  the  proposal,  which  was  2,000  yards  per  day  each.  >  At 
the  end  of  the  year  the  contract  was  very  far  from  completion,  and  the 
time  had  been  extended  to  January  1, 1889,  with  the  condition  that  all 
additional  expense  incurred  by  the  United  States  on  account  of  the  ex- 

*  Steam,  249 ;  sail,  193.  ' 


y 


I* 

1. 1  - 

Is,' 

h 

i  ■ 


n 


#';-.!. 


1280     REPOKT   OF   THE   CHIEF   OF   ENGINEBBS^  If.  &  |^^ 


teuaion  be  deducted  from  the  amounts  due  or  to  become  doe  tik^ 
tractors. 

Beginning  at  Bolivar  Channel,  a  trench  not  less  thim  12  feet  de^ 
100  feet  wide  at  bottom  was  excavated  northward  upon  the  line  of 
ship-channel  to  a  distance  of  11,770  feet.  This  work  being  oomplei 
was  accepted  and  paid  for.  In  addition  to  this,  a  cat  12  feet  deep  i 
made  for  a  length  of  0,620  feet  in  advance  of  the  completed  work.  1 
a  length  of  2,340  feet  this  cut  was  about  70  feet  wide,  and  for  the 
mainder  of  its  length  about  35  feet  wide.  Not  being  finished  it  had] 
been  accepted. 

The  line  of  the  channel  was  marked  out  by  piles  placed  near  one  8tej| 
of  it  throughout  its  entire  length.    From  Bolivar  Channel  to  thesonf 
ern  side  of  Kediish  Bar,  and  from  the  northern  side  of  Bedfish  Bar 
Morgan's  Point,  the  intervals  between  the  piles  was  abont  1,000  fc 
For  the  2  miles  through  Eedfish  Bar  the  piles  were  aboat  500  feet  ap8 
and  a  line  of  them  was  placed  on  each  side  of  the  channel,  it  being  mG&«  « 
important  and  more  difficult  for  the  vessels  which   now  navigate  tiie  J| 
bay  to  follow  tbe  channel  here  than  elsewhere.    To  further  aid  navi| 
tion  a  beacon  was  placed  upod  the  shoal  at  the  head  of  Bolivar  Chaniu.  ^ 

The  improvement  was  under  the  immediate  supervision  of  Mr.  B.^  * 
Hartrick,  assistant  engineer,  aided  by  Mr.  Gerald  Bagnall,  assist; 
engineer.     The  report  of  Mr.  Hartrick,  to  which  reference  should 
made  for  further  details,  is  hereto  appended. 

The  estimate  submitted  last  year  for  completing  and  maintaining 
ship  channel  was  based  upon  the  cost  of  the  work  in  former  years.  1 
bids  subsequently  received  in  response  to  my  advertisements  indies 
thatf  the  estimate  may  be  materially  reduced.  Under  the  reduced  e 
mates  the  total  first  cost  of  the  excavation  would  be  $293,781.80,  a 
the  annual  cost  of  maintenance  would  be  $79,836.60.  Should  the  ri 
and  harbor  bill  now  before  Congress  become  a  law,  $100,000  will 
available  for  this  work  in  addition  to  the  amount  now  on  hand.  It  ^ 
carry  the  work  to  such  a  point  that  a  further  appropriation  of  $121,( 
will  suffice  to  complete  it  and  maintain  it  one  year,  if  satisfactory  o 
tracts  can  be  made. 

It  has  become  pretty  evident,  however,  from  the  experience  with  I 
present  contract,  that  a  really  efficient  dredging  plant  can  not  be  ( 
tained  upon  the  Gulf  coast  for  properly  conducting  this  work.  It 
proposed  with  your  approval  to  procure  two  dredges  of  good  capacit?.  fl 
five  (lump  scows,  and  two  tugs,  and  to  prosecute  the  work  by  hir 
labor.  The  cost  of  this  outfit  is  estimated  at  $146,500.  The  runni 
expenses  are  estimated  at  $80,000  per  year  while  working  to  its  full  u^ 
})acity.  The  total  cost  for  the  first  year,  including  the  outfit,  will  then  be 
$226,500.  Deducting  the  $100,000  contained  in  the  bill  now  before  G 
gress  there  remains  to  be  appropriated  $126,500,  and  this  is  the  amoo 
asked  for  to  continue  the  work  during  the  year  ending  June  30, 18.,. 
It  is  probable  that  after  the  original  excavation  is  completed  it  can  ^ 
maintained  at  a  cost  of  about  $50,000  per  year,  if  the  (Government  o^ 
the  plant. 

The  following  remarks  in  my  report  of  last  year  are  repeated  : 

It  sometimes  happens  that  a  temporary  deepening  of  a  channel  will  be  of  value  to 
vessels  using  it,  even  if  it  subsequently  return  to  its  original  condition,  because  it 
enables  them  to  load  to  a  deeper  draught  for  a  longer  or  shorter  period.  Such  is  nol 
the  case  here.  The  design  is  to  create  a  commerce  which  does  not  now  exist ;  that  ic» 
to  provide  a  channel  for  sea-going  vessels  of  deep  draught  such  as  <Io  not  now  Tioi 
Houston  or  cross  the  bay  at  all.  The  natural  depth  is  sufficient  for  all  vesa^  which 
now  navigate  the  bay,  loaded  to  their  fuUest  capacities.  No  useful  result  can  be  ob- 
tained from  ©xyev^dVtvxxe^^  v\i^ou  \.\i\^  vi wk  \iwUl  it  is  completed  i^n4  suoh  proTiik)^ 
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lade  for  its  maintenanoe  as  will  inspire  confidence  in  its  permanency  as  a  hishwav 
t  commerce.    Im^rtant  trade  will  not  follow  an  nnoertain  highway.    To  half  finish 
RVf  or  one-qcAirter  hnish  it  one  year,  and  then  leave  it  to  be  continued  at  some  indef- 
inite time  in  the  fnture,~is  a  waste  of  money.    There  should  be  on  hand  when  the 
work  is  begun  funds  sufficient  to  carry  it  through  and  maintain  it  at  least  one  year. 

The  estimate,  $126,500,  submitted  for  contiuuing  the  work  daring  the 
year  ending  June  30, 18d0— 

is  the  amount  required  to  complete  the  original  excavation  and  maintain  it  one  year. 
With  this  sum  and  with  regular  appropriations  thereafter,  the  work  can  be  carried 
to  a  successful  completion.  With  a  sum  much  less  than  this,  or  with  irregular  ap*^ 
propriations  thereafter,  the  work  is,  in  my  judgment,  entirely  impracticable. 

No  commercial  statistics  for  this  work  can  be  given.  Some  of  the  best  commercial 
minds  in  Houston  believe  that  the  advantages  to  be  derived  from  enabling  sea-going 
ships  to  reach  Buffalo  Bayou  will  be  vastly  greater  than  the  cost  of  making  and 
maintaining  the  channel.  In  the  report  upon  the  improvement  of  Buffalo  Bayou 
herewith,  are  given  some  statistics  of  the  freight  carried  upon  that  stream.  It  is 
carried  in  barges  drawing  5  feet  when  fully  loaded,  and  towed  by  tugs  drawing  7  feet 
or  less.  These  cross  Gralveston  Bay,  but  the  depth  of  water  is  already  sufficient  to  ac- 
commodate them.  A  lar^e  proportion  of  this  ireight  would  be  loaded  directly  upon 
aea-going  slups  if  they  visited  Houston. 

The  original  estimated  cost  of  this  work,  as  here  revised,  is ..|740, 108.22 

The  aggregate  amount  appropriated  to  July  1,  1888,  is 446,500. 00 

The  amount  expended,  including  outstanding  liabilities,  is 325, 022. 30 

The  amount  required  for  maintenance  after  the  completion  of  the  original 
excavation  is,  if  the  Grovernment  own  the  plant,  $50,000,  otherwise  ....    79, 836. 60 

The  work  is  located  in  the  collection  district  of  Galveston.    The  light-houses  on  or 
near  the  line  of  the  work  are  at  Boliver  Point,  at  Fort  Point,  at  Half  Moon  Shoal, 
and  at  Eedfish  Bax,       The  amount  of  revenue  collected  at  the  port  of  Galveston  dur- 
ing the  fiscal  year  ending  June  30,  1888,  was  $234,008.60. 


Money  statement 

July  1, 1887,  amount  available $154,576.82 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 ^ $26,513.58 

July  I,  1888,  outstanding  liabilities 6«585.54 

July  1,  1888,  amount  covered  by  existing  contracts 114, 199. 00 

—  147,298.12 

^"■^■^^^."— ^— ^"^^^ 

July  1,  1888,  balance  available 7.278.70 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 , 107,278. 70 


\ 


Amount  that  can  be  profitabl]^  expended  in  fiscal  year  ending  June  30, 1890  126, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  improving  ship-channel  in  Galveston  Bay^  Texas,  received  in  re- 
spanse  to  advertisement  dated  June  20,  18^,  and  opened  July  20,  1887,  by  Maj.  O.  H, 
Ernst,  Corps  of  Engineers,  at  Galveston,  Tex, 

[Dredj^g  900,000  cable  yards,  j 


No. 


1 

*2 
3 

4 


Name  and  address  of  bidder. 


Georffe  C.  Fobea  A,  Co.,  Mobile,  Ala 
Will&oi  Faffan,  New  Orleans.  La. . . 

Bertrand  A£>ae,  Galvestoo,  Tex 

Rlttenhonse  Moore,  Mobile,  Ala 


Per  cable 
yard. 


Cents. 
12.6 
0.5 
IG 

10 


Amoant 


isj^ass 81 


No.  2,  lowest,  accepted. 


$113, 400 

»5, 600 

144,000 

90,000 
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Ahalraci  of  proposals  for  improving  ship-channel  in  Cralveston  Bag,  TcaEos, 
sponse  to  advtrlisement  dated  September  I,  1887,  and  opened  October  1, 18S7,  if  Jf 
fl.  Ernstf  Corps  of  EngineerSf  at  Galveston,  Tex.  • 

[Dredging  1,200,000  cubic  yarda.] 


1 

*2 
t3 

4 


WilllAm  A.  McGillia  Sc  Co.,  Kankftkee,  111 

Rittenboose  Moore,  Mobile,  Ala 

Georse  C.  Fobe«  &.  Co..  Mobile,  Ala , 

B.  Aaoue,  GalvestoD,  Tex 


*  Kg.  2  rtgected  as  incomplete.       t  No.  3  accepted. 
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REPORT  OF  MR.   E.   M.   HARTRICK,  ASSISTANT  ENGINSER. 

Galveston  Bay,  Texas,  Julif  1,  U 

Sir:  I  bave  the  honor  to  submit  the  following  report  of  operations  for  imprc 
the  ship-ohanuel  in  Galveston  Bay,  Texas,  for  the  year  ending  June  30,  1888. 

The  contract  for  the  improvement  of  ship-channel  in  Galveston  Bay,  Tezaa, 
awarded  to  Messrs.  George  C.  Fobes  &  Co.,  on  their  proposal  of  Octobcfr  1,  1887 
the  work  was  to  begin  on  or  before  the  15th  day  of  December,  1887. 

Jiange piles. — In  June  and  July,  1887,  the  line  of  excavation  bad  been  located 
marked  with  piles  from  the  bead  of  Bolivar  Channel  to  Soath  Beacon  ;  and  in  sp 
patiou  of  the  contractors'  ability  to  begin  and  complete  the  channel  improve 
at  the  appointed  times,  Mr.  E.  M.  Hartrick,  assistant  engineer,  was  instract 
continue  the  location  and  setting  out  of  the  line  of  excavations  by  range  piles  fi 
South  Beacon  through  ^' Rod  (ish  Cut  "into  the  upper  bay  to  Morgan's  Beacoi 
proposition  from  Messrs.  Moore  &,  Merrill  was  accordingly  accepted  aod  tli 
sistaut  engineer  took  up  his  quarters  on  board  the  schooner  chartered  hythe" 
contractor"  and  superintended  the  loci^iion  and  driving  of  the  necessary  range 
during  the  months  of  October  and  November,  1887. 

Tide  gauges. — On  December  12,  1887,  a  tide-gauge  keeper  was  engaged  to  re 
height  of  tide  every  half  hour  from  a  tide  gauge  set  up  with  its  zero  at  mean 
tide  as  established  by  the  office  at  Galveston.  From  this  as  a  standard  other  gm 
have  been  set  up  on  the  range  piles  making  the  line  of  channel  and  their  zero  es 
lished  by  comparative  reading  with  half-moon  standard  gauge.  All  aonndinga 
therefore  reduced  to  the  plane  of  mean  low  water  of  the  bay  as  determined  bj 
Galveston  office. 

lieplacing  range  piles  in  lotcer  bay. — By  the  time  the  contractors  'were  preparai 
begin  dredging  some  of  the  range  piles  in  lower  bay  had  disappeared,  by  reaaoi 
Teredo  navalis,  storm,  and  being  run  down  by  bay  boats,  but  not  to  such  an  ex* 
as  to  interfere  in  any  way  with  the  commencement  of  the  work.  It  was  thd 
better,  however,  to  replace  a  few  for  fear  further  accident  might  leave  the  pik 
far  apart  as  to  prevent  the  easy  ranging  of  the  dredges  in  time  of  hazy  weather. 
agreement  was  entered  into  and  the  work  performed  by  Messrs.  Anderson  &  M« 
for  the  mater ial^nd  driving  of  the  necessary  piles,  thereby  making  the  range  in  lo 
bay  practically  complete. 

Since  the  range  piles  have  been  replaced  they  are  still  from  time  to  timeknix 
down  by  schooners,  the  drifting  of  dump-scows,  and  the  moving  of  anchor  lines. 
the  range  piles  were  set  in  clusters,  four  or  live  together,  fastened  at  top  with  an  i 
chain,  and  spaced  5,000  feet  apart,  their  stability  would  be  greatly  increased  and  abigr 
boat  coming  in  contact  with  them  would  no  longer  endanger  the  pile.  They  cooM 
also  be  seen  at  a  greater  distance  in  dark  and  hazy^jiights. 

Commencement  of  work.— On  January  31,  1888,  the  assistant  engineer  was  notifiid 
that  Messrs.  George  C.  Fobes  <fc^Co.  had  reported  having  one  dr^ge  on  the  g[oaa^ 
"and  were  authorized  to  begin  Vork  upon  the  excavations  of  the  ship-channel  Is 
Galveston  Bay."    Mr.  Gerald  BagnaU,  assistant  engineer,  was  also  ordered  to  wpert 
to  aid  in  making  the  necessary  surveys  and  examinations  connected  witli  the  iiiif^ 
tion  of  the  work.     On  the  above  date  the  assistant  engineers  took  up  their  qoarl 
on  board  the  dredge  Chas.  FobeSy  located  the  starting  point  and  position  of  dnd 
pointed  out  the  place  of  deposit  for  the  removed  material,  and  made  the 
Oieasuremenl  of  a  dum^-^^io^  fox  cwlivcal  content. 
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Description  of  plant. — 'the  appliances  for  carrying  on  the  work  consisted  at  first  of 

iredge,  1  tiig,  and  1  dump-scow,  bat  was  increased  from  time  to  time  to  3  dredges, 

^  tags,  7  dump-scows,  4  yawls,  1  coal  tender,  and  1  coal  barge.    The  force  employed  is 

1  superintendent,  1  carpenter,  6  captains,  6  engineers,  6  cooks,  with  32  deck  hands  and 

oarsmen.     Inclosed  is  a  table  giving  a  more  comprehensive  description  of  plant. 

System  of  working  the  plant, — The  line  of  excavation  is  marked  by  range  piles  set 
about  1,000  feet  apart.  The  edee  of  west  side  of  channel  is  20  feet  east  of  this  range. 
The  distance  to  the  edge  of  channel  was  afterward  increased  to  30  feet  from  the 
range,  so  that  there  could  be  no  possible  danger  of  the  range  piles  slipping  into  the 
channel  by  reason  of  the  bank  washing  towards  the  cat. 

Each  dredge  **  ranges  out''  its  own  cut  by  range  poles  set  the  proper  distance  from 
the  established  range.  *      * 

The  first  dredge,  Chas.  Fohes,  wad  started  February  1,  1688,  in  12  feet  of  water,  at 
the  head  of  Bolivar  Channel,  the  location  already  approved  and  previously  marked. 
The  second  dredge,  Colonel  Craighilly  was  started  on  the  17th  of  March,  1888,  oppo- 
site the  starting  point  of  the  first  dredge,  but  further  east,  overlapping  with  the  dip- 
per the  first  dredge's  cut  about  5  feet  The  first  dredge  at  this  time  was  well  ahead 
on  the  first  cut,  giving  plenty  of  room  to  maneuver  the  tugs,  du  up-scows,  and  Anchor 
linos  of  both  dredges. 

The  third  dredge.  No.  5,  was  started  on  the  12th  of  April,  1888,  opposite  the  start- 
ing point  of  the  first  and  second  dredge,  in  such  a  position  as  to  make  the  east  side  of 
cut  120  feet  east  of  the  range.  This  distance  was  afterwards  increased  to  130  feet  at 
the  point  of  change,  where  the  first  dredge  offseted  from  20  to  30  feet.  The  third 
dredge  was  also  well  behind  the  second  dredge,  giving  ample  room  for  tugs,  dump- 
scows,  and  anchor  lines. 

The  dredges  make  a  channel  100  feet  wide  at  bottom,  taken  out  in  three  cuts  of 
from  30  to  35  feet  each  cut  in  ^idth,  and  over  12  feet  deep.  They  keep  apart  about 
one  mile. 

The  dump-scows  are  all  loaded  on  the  starboard  or  east  side  of  dredge.    Two  dump- 
scows  are  used  by  each  dredge,  with  one  tug  in  attendance.    This  gives  the  necessary 
'*  removal  capacity,"  except  when  the  tow  has  a  very  strong  head  wind  and  current. 
Ic  has  sometimes  happened  in  very  hard  digging  that  three  dump-scows  and  one  tug 
give  two  dredges  good  service. 
All  work  is  done  in  the  day-time. 

The  dumping  ground  is  located  between  three-qnarters  of  a  mile  and  1  mile  east 
of  the  cut,  jn  about  7  feet  of  water. 

The  material  excavated  is  from  soft  silt  to  hard,  fine  sand  and  shell.  The  hard  ma- 
terial does  not  run  evenly  across  the  channel,  nor  is  the  material  of  the  same  con- 
sistency from  top  to  bottom  of  cut,  but  comes  and  goes  in  irregnlar  waves  of  hard  and 
soft  deposit,  with  all  hard,  then  all  soft,  then  again  soft  on  top  with  hard  underneath. 
The  hard  is  fine  sand  and  shell ;  the  soft  stiff,  bluish  silt. 

To  make  a  uniform  cross-section  of  the  completed  channel  requires  great  skill  on 
the  part  of  the  captain  of  the  dredge,  as  he  is  the  one  who  controls  the  dredging-ma- 
chine  and  operates  the  dipper.  Each  cut  is  taken  ont  in  holes,  the  dipper  making 
holes  always  below  the  required  depth,  more  or  less,  near  or  far  apart,  according  to 
height  of  bank  and  the  material  to  be  excavated,  depending  on  the  current  and  insta- 
bility of  the  material  to  level  off. 

So  far  the  soundings  taken  from  the  stem  of  dredge  and  monthly  survey  of  com- 
pleted channel  show  a  very  irregular  bottom,  the  knolls  and  hollows  not  leveling  off 
as  fast  as  was  anticipated. 

The  side  slope  on  the  west  bank  is  flatter  and  extends  farther  from  the  edge  of 
channel  than  on  the  east  bank.  The  soundings  also  show  a  deeper  approach  at  the 
beginning  of  channel.  Whether  this  is  caused  by  washing  in  or  scouring  out  I  am 
not  at  presunt  prepared  with  facts  to  give  anopinion. 

System  of  measurement  and  supervision, — ^The  method  adopted  for  measuring  the 
excavated  material  is  as  follows:  The  dump-scows  are  measured  for  cubical  content 
and  the  subinspectors  instructed  to  note  the  actual  amount  loaded  above  or  below 
the  coamings  of  the  hopper.  A  table  is  furnished  each  subinspector  showinjg  the 
total  capacity  of  dump-scows,  the  capacity  of  each  hopper,  and  the  capacity  ot  each 
hopper  at  every  tenth  of  foot  from  the  top  of  hopper  coaming.  This  is  entered  up 
and  there  is  recorded  the  actual  amount  in  cnbic  yards  removed  by  each  damp-scow, 
the  name  of  dump  scow,  time  ol  removal,  the  tug  removing,  and  the  dredge  doing 
the  excavatiod.  At  the  end  of  the  month  a  deduction  is  made  from  the  measurement 
as  given  by  the  dump  scows  for  excessive  excavation  below  the  required  depth  or 
beyond  the  required  width. 

Each  dredging  outfit  has  one  subinspector  who  lives  on  board  the  dredge,  super- 
vising the  work  done,  sees  that  the  material  excavated  is  removed  the  proper  distance 
from  the  cnt  to  the  dumping  ground,  notes  the  name,  cubical  content,  and  makes  the 
proi>er  reduction  for  incomplete  loading  of  each  dump-scow,  records  all  time  lost  bv 
the  dredging-nuicUiues  ai;4  the  Clauses  thereof,  locates  the  position  of  dredge  for  each 
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day  b^  the  distance  from  nearest  range  pile,  keeps  tide-^anze  record,  and  a 
from  time  to  time  off  the  steam  dredge  for  facts  to  be  compared  with  monthly  ma 
of  completed  channel  to  determine  wnether  the  cnt  has  been  taken  out  to  the  pr 
depth  by  the  dredges  or  has  been  retilled  from  the  sides  by  thecrosa-cnrrent.    At 
end  of  each  month  a  snrvey  is  made  and  cross-sections  taken  about  every  500  net 
of  that  part  of  the  channel  completed  to  its  full  dimensions.     From  this  data  is   ^ 
culated  a  prism  of  the  excessive  excavation  and  a  dednction  made  from  the  n 
nrement  as  given  by  the  dnmp-scows  loaded  in  that  particular  part  of  the  comp) 
channel.     On  account  of  the  distance  of  the  dredging  fleet  from  the  Galveston  o 
and  the  importance  of  having  constant  supervision  and  open  communication  in  lu 
kinds  of  weather,  a  schooner  was  provided  on  which  the  assistant  engineers  ban 
their  quarters,  giying  personal  supervision  to  the  work  when  not  engaged  in  thi 
office. 

The  weather  was  not  favorable  for  dredging  in  the  months  of  February  and  Maid, 
188B,  as  the  winds  produced  strong  cross-ourreots,  making  it  difficult  to  hold  t^ 
dredges  in  position  and  retarding  the  removal  and  change  of  dump-scows. 

In  a  southeasterly  gale  on  February  22,  1888,  the  tug  Marff  B.  Curtis,  with  dredge- 
boat,  Col.  Craighillf  came  over  the  bar  and  anchored  off  quaranti  ue.  The  d  n  mp-scov  C, 
which  was  also  in  tow,  had  to  be  cut  loose  from  the  dredge,  and  drifting  over  theUr 
through  the  breakers  lodged  on  Pelican  Spit.  Next  day  the  damp-scow  was  hauled 
off  by  the  tugs,  with  little  or  no  damage  to  the  scow. 

On  the  night  of  March  10, 1888,  in  a  gale  of  wind  from  the  north,  the  dredge  CM. 
Craighill  dragged  her  anchor,  and  the  dump-scows  A  and  B  of  the  Charity  Fski 
went  adrift  and  were  not  in  use  for  a  number  of  days.  One,  A,  was  towed  back  tt 
her  moorings  on  the  14th  of  March,  having  been  found  2G  miles  southwest  of  Gal- 
veston Bar  in  9^  fathoms  of  water;  the  other,  B,  was  found  off  Indiauola,  12  i  * 
from  the  coast,  and  was  returned  to  her  mooring^n  the  19th  of  March,  18^. 

The  overhauling  and  repair  of  machinery  and  the  leakage  of  the  fine  sand  ao 
through  the  worm-eaten  and  badly-fitting  hopper  doors  caused  delay  and  la 
April  and  May,  1888,  and  it  was  not  until  the  month  of  June,  1888,  that  the  dred 
fleet  was  in  good  working  order. 

JVork  done. — The  channel  is  completed  to  its  full  dimensions,  100  feet  wide  and  IS 
feet  deep,  for  a  distance  of  11,770  feet  from  the  beginning. 

The  accompany iug  table  of  work  done  shows  the  amount  of  material  excaralMl 
during  each  month  by  each  dredge,  the  advance  of  each  dredge's  cat,  and  the 
vance  of  completed  channel : 

Material  excavated. 
[Measared  in  damp-soow.] 


I 


I 


Dredges. 


Charles  Fobes 
CoL  CraighlU 
No.  5 


Febroary. 


Total  per  month 
Deductions 


Allowed  contractor. 


Ctt.  yds. 
2d,6<»2.7 


25,602.7 


March. 


Ou.y<U. 

30.239.8 

5.597.6 

...A.... 


April. 


35,837.4 


Ctt.  yds. 
29, 167. 9 
25,065 
19, 227 


May.         June. 


Toi 


T^,459.9 


99.395 


Cfu.yds. 

16, 143. 9 

2,283.3 

28.424.4 


67. 451. 6 


48,446.3 


Cu.ffdt. 
42,  205. 4 
18.  137. 4 
26,  573. 1 


143,3 
71. « 
74,2 


86.  915. 9 
14.169 


28, 
14, 


62.591.3  I  200.4 


Advance  of  dredge. 


Febmary. 

March. 

Aprik 

May. 

June. 

Ton 

Charles  Fobes 

FeeL 
4,940 

Feet. 
3,710 
1.980 

Feet. 
2,910 
4,010 
4.670 
4,670 

Feet. 
1,360 
4,160 
3.920 
3,920 

■s- 

JVel, 

5,470 

3.960 

8,180 

•  3.180 

Feet 

iaa> 

Kill 
11. 771 
11, 7» 

Col.  Craiehill 

No.  5 

Completed  channel 

The  total  number  of  working  hours  in  April,  May,  and  June,  1888,  was  2,628.    Of 
this  the  actual  time  during  which  the  dredges  were  at  work  was  1,605  houra.    Tht 
remaining  1,023  hours  were  consumed  repairing  and  oiling  machinery,  moving  a 
repair  of  dum^  scows,  changing  anchors,  breakdown  of  tugs,  meals,  bad  weath 
d^nd  strong  cuttonta,  ol  'wYucVi^iftl  \vowx^  ^<i,T^\vi.\^'^^^vt  q1  dredge  machinery. 
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LIST  OF  PLANT  AND  FORCE. 

1.  Dredge  Charles  Fobes, — Clam-shell  dredge,  w<^od  IiuU^  80  feet  long,  36  feet  beam, 
5  feet  draiigbt ;  2  high-pressure  condensing  engines ;  diameter  of  cylinder,  15  inches ; 
stroke,  I^  inches;  nominal  horse-power,  150.  Allowed  boiler  pressure,  80  pounds, 
using  2  tons  coal  per  day ;  capacity  of  dipper,  4  cubic  yards ;  built  in  1873 ;  last  over- 
hanled  in  1887 ;  present  condition,  fair.    Manned  by  1  captain,  1  engineer,  1  cook, 

4  deck  hands,  and  1  watchman. 

2.  Dredge  Col,  Craty/it22.— Clam-shell  dredge,  wood  hull,  80  feet  long,  36  feet  beam, 

5  feet  draught;  2  high-pressure  non-condensing  engines;   diameter  of  cylinder,  16 
inches;  stroke,  18  inches;    nominal  horse-power,  150;    allowed  boiler  pressure,  80 
pounds,  using  2  tons  coal  per  day;  capacity  of  dipper,  4  cubic  yards.    Built  in  1874  ; 
last  overhauled  in  1887;  present  condition,  fair.    Manned  by  1  captain,  1  engineer, 
1  cook,  1  fireman,  4  deck  nands,  and  1  watchman. 

3.  Dredge  No.  5. — Clam-shell  dredge,  wood  hull,  80  feet  long,  30  feet  beam,  5  feet 
draught;  2  high-pressure  non-condensing  engines;  diameter  of  cylinder,  14  inches  ; 
stroke,  2  inches ;  nominal  horse-power,  150 ;  allowed  boiler  pressure,  80  pounds, 
using  2  tons  coal  per  day;  capacity  of  dipper,  4  cubic  yards.  Built  in  1881 ;  last 
overnauled  in  1887;  present  condition,  fair.  Manned  by  1  captain,  1  engineer,  1 
cook,  4  deck  hands,  and  1  watchman. 

1.  Tug  John  Bacon. — Wood  hull,  not  coppered,  72  feet  long,  18  feet  beam,  7  feet 

6  inches  draught;  1  high-pressure  condensing  engine ;  diameterof  cylinder,  20  inches; 
stroke,  22  inches;  allowed  boiler  pressure,  90  pounds,  using  2  tons  coal  per  day. 
Manned  by  1  captain,  1  engineer,  1  cook,  1  fireman,  and  2  deck  hands. 

2.  Tug  F,  C,  Fowler, — Iron  hull,  70  feet  long,  18  feet  beam,  7  feet  5  inches  draught ; 
one  high-pressure  condensing  engine;  diameter  of  cylinder,  18  inches;  stroke,  20 
inches;  allowed  boiler  pressure,  80  pounds,  using  2  tons  coal  per  day.  Manned  by 
1  captain,  1  engineer,  1  cook,  1  fireman,  and  2  deck  hands. 

3.  Tug  Col,  R,  Ingalls. — Wood,  coppered ;  draught,  7  feet  5  inches ;  1  high-pressure 
condensing  engine ;  diameter  of  cylinder,  22  inches ;  stroke,  20  inches ;  allowed  boiler 
pressure,  70  pounds,  using  2  tons  coal  per  day.  Manned  by  1  captain,  1  engineer,  1 
oook,  2  firemen,  and  2  deck  hands. 

Dump-scow  A. — Capacity,  259.6  cubic  yards ;  80  feet  long,  28  feet  beam,  and  8  feet 
draught.  Dump-scow  B  — Capacity,  308  cubic  yards ;  90  feet  long,  30  feet  beam,  and 
8  feet  draught.  Dump-scow  C— Capacity,  265.7  cubic  yards;  &  feet  long,  28  feet 
beam,  and  8  feet  draught.  Dump-scow  D.— -Capacity,  263.7  cubic  yards ;  85  feet  long, 
28  foet  beam,  and 8  feet  draught.  Dump-scow  E.— Capacity, 257  cubic  yards ;  80  feet 
long,  28  feet  beam,  and  8  feet  draught.  Dump-scow  H. — Capacity,  251.6  cubic  yards ; 
80  teet  long,  28  feet  beam,  and  8  feet  draught.  Dump-scow  I. — Capacity,  272.4  cubic 
yards ;  85  feet  long,  28  feet  beam,  and  8  feet  draught. 

Tenders. — One  coal  scoop,  1  coal  barge,  and  4  yawls,  manned  by  1  superintendent,  1 
carpenter,  4  oarsmen,  and  2  seamen. 

Recapitulation, — Plant :  Dredges,  3 ;  tugs,  3;  dump-scows,  7;  tenders, etc.,  6.    Force : 
Superintendent,  1:  carpenter,  1 ;  captains,  6;  engineers,  6;  cooks,  6;  firemen,  5;  sea- 
men, 2 ;  deck  hanos,  18 ;  watchmen,  3 ;  oarsmen,  4.    Total,  52. 
Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
Assistant  Engineer, 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers,  U,  S,A, 


T3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

There  is  but  little  to  add  to  the  history  of  this  work  for  the  year. 
There  being  no  funds  available,  no  work  of  construction  was  done. 

A  special  agent  was  employed  throughout  the  year  whose  business  it 
was  to  make  a  daily  recoil  of  all  in-coming  and  out-going  trade.  The 
commercial  statistics  hereto  appended  are  believed  to  be  full  and  accu- 
rate, a 

The  revetment  at  the  mouth  of  the  river  requires  repairs  and  exten- 
sion,  and  some  additional  dredging  is  needed,  the  cost  of  which  was 
estimated  last  year  to  be  about  $25,000.  The  river  and  harbor  bill  now 
before  Congress  contains  an  appropriation  of  $12,500  for  carrying  on 
this  work  during  the  fiscal  year  ending  June  30, 1889.   aVvo\i\d\Sx>s^Vs?^ 
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become  a  law,  it  is  proposed  to  use  the  sam  referred  to  in  repairs 
exteDsioD  of  the  revetmeut.    The  balance  remaining  to  be  approprij 
to  complete  the  project  will  be  $12,500.    With  this  sain  it  is  pn^ 
to  complete  the  revetment  and  to  do  the  necessary  drcMlging. 

The  original  estimated  cost  of  this  work,  as  revised  last  year,  is -f^, 

The  aggregate  amount  appropriated  to  Jaly  1,  1888,  is 31, 

The  amonnt  actually  expended  is 34^ 

The  work  is  located  in  the  collection  district  of  Ghilveston.    The  nearest  light-hoas  9 
is  at  Redfish  Bar. 

The  amount  of  rerenue  collected  at  the  port  of  Galveston  for  thefiacal  year  end 
June  30, 1888,  was  |234,908.60. 

Money  statemenL  ^^ 

Amount  appropriated  by  act  of  August  11, 1888 $12,5C 

(Amount  (estimated)  re<|^uired  for  completion  of  existing  protect 12, 500. II 11 
Amount  that  can  be  prohtably  exx^euded  in  fiscal  year  ending  J  une  30, 1890    12, 50^  >  H 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


C0MM3RCIAL  STATISTICS  OF  TRINITY  RIVBR,  TEXAS,  FOR  FISCAL  TRAR  KNDING  4 

30,  1888. 

[Reported  by  Special  Agent  L.  O.  Chambers,  of  WaUisviUe,  Tex. 

The  trade  of  Trinity  River  was  carried  in  32  vessels,  schooners  and  sloops  ei 
sively.  plying  between  WalUsville  and  Galveston.  Tneir  length  on  deck  is  fn 
to  65  feet,  draught  when  loaded  from  3  feet  to  4  feet  8  inches,  and  their  tonnage  ran 
from  5  to  32  tons  each.  They  made  1,217  trips  during  the  year,  619  arrivi£  and 
departures.  The  total  tonna^  of  vessels  arriving  was  8,116  tons,  and  of  vessek 
parting  was  7,842  tons.    The  freight  carried  was  as  follows : 


■i 


\  t 


t 


/ 


IMPORTS. 

Artidee. 

Quantity. 

Approximalv 
value. 

Frei 
cJiar; 

(}eiaer*l  meroluuidise. . . 

bbU.. 

3,529 

$25,56a<N) 

$1.1 

EXPORTS. 


CharcoaL barrels.. 

"Wood , cords.. 

Cotton bales.. 

Cotton  seeu tons.. 

Seed  cotton do 

Lomber feet.* 

Poultry dosen.. 

Eggs do.... 

CiUTes head.. 

Fish poonds.. 


Potatoes bushels 


.poi 
bua 


Tot<al 


Total  value  of  trade  fur  the  year 


18,826 

e.ii»l 

812 

87 

«1 

66.000 

227 

3,757 

55 

16,000 

600 


9^343.50 

31,  OdB.  iiO 

14,506.00 

866.00 

2,028.00 

1,235.00 

807.00 

624.70 

310.00 

S90.00 

600.00 


63,138.70 


88,704.70 


2.4 

5 
1 
2 

a 
1 
1 

2 

1 


IS,  91 


T4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

A  descriptiou  of  this  stream  and  of  the  work  projected  fat  its^ 
provement  was  given  in  my  last  annual  report. 

Dredging  was  resumed  early  in  July  under  contract  with  Joha 
AtkinBoU)  ot  TlouaUi\k,  '^ex..,  ^ixA  ^^\!i\\\i\v&^  \iutil  February^  11,  wl 
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the  funds  were  exbausted.  The  contractor  continued  at  work,  how- 
ever, upon  his  own  £iccount  until  February  18.  The  part  of  the  bayou 
in  which  the  dredging  was  done  lies  between  White  Oak  Bayou,  tlie 
head  of  navigation,  and  a  point  2^  miles  down-stream.  The  amount 
of  material  excavated  under  contract  from  the  bed  was  56,677.25  cubic 
yards  soft  material  and  2,851.87  cubic  feet  sunken  logs.  The  force  was 
engaged  also  99.33  hours  in  removing  stumps  from  the  bed.  Owing 
to  the  height  and  steepness  of  the  banks,  the  full  width  of  100  feet 
could  not  in  this  part  of  the  stream  be  obtained  without  an  excessive 
expenditure,  which  cotild  not  at  this  time  be  justified.  Before  this  year's 
work  was  begun  the  available  depth  was  6|  feet,  and  the  width  of  the 
channel  for  this  depth  was  from  20  to  70  feet.  These  dimensions  were 
increased  to  a  minimum  depth  of  9  feet,  with  a  width  of  from  35  to  70 
feet. 

The  work  of  easing  fiends  No.  2  and  No.  3,  situated  about  5^  mile« 
below  White  Oak  Bayou,  and  separated  from  each  other  by  an  interval 
of  about  1,000  feet,  was  continued,  but  not  completed.  The  portions  of 
the  bends  above  the  water-surface  were  removed  by  scrapers  and  mule 
teams,  the  total  amount  excavated  being  8,330.6  cubic  yards. 

After  the  completion  of  the  contract  the  contractor  worked  upon  some 
of  the  more  prominent  shoals  further  downstream,  from  which  he  re- 
moved upon  his  own  account  about  2,100  cubic  yards  material.  He  had 
also,  in  Uie  course  of  his  contract,  removed  5,636  cubic  yards  at  depths 
greater  than  10  feet,  the  limit  below  which  he  was  not  entitled  to  pay- 
ment, making  in  all  7,736  cubic  yards  material  removed  from  the  bed 
of  the  stream  in  addition  to  that  reported  above  as  covered  by  the  con- 
tract. 

The  work  was  carried  on  under  the  immediate  supervision  of  Mr.  R. 
B.  Talfor,  assistant  engineer,  whose  report  is  hereto  appended,  to  which 
reference  should  be  made  for  details. 

It  is  understood  that  the  river  and  harbor  bill  now  before  Congress 
contains  an  appropriation  of  $25,000  for  carrying  on  this  work  during 
the  coming  fiscal  year.  If  this  bill  become  a  law.  it  is  proposed  with 
these  funds,  as  far  as  they  will  go,  to  widen  the  water-way  where  the 
width  is  less  than  100  feet  and  where  the  cost  of  widening  is  not  excess- 
ive, and  to  deepen  the  channel  where  it  is  less  than  9  feet  at  meaiUow 
tide  by  dredging,  to  ease  the  sharpness  of  bends  by  cutting  of!:'  the 
points' by  scraping  and  dredging,  and  to  remove  such  sunken  logs  and 
stumps  from  the  bed  and  such  overhangiug  trees  from  the  banks  as 
may  interfere  with  navigation,  all  the  work  being  located  between 
White  Oak  and  Simms'  bayous.  The  estimate,  $100,000,  for  continu- 
ing the  work  during  the  fiscal  year  ending  June  30, 1890,  is  to  be  ap- 
plied in  a  similar  manner. 

As  stated  in  my  last  report — 

It  is  reasonably  certain  that  the  amount  estimated  for  the  completion  of  the  present 
project,  which  has  heretofore  accompanied  the  annual  reports  upon  this  work,  will  not 
be  safflcient  for  that  purpose.  To  make  a  new  estimate  would  involve  a  resnrvey, 
which  is  expensive.  Moreover,  it  is  impossible  to  make  an  accurate  estimate  of  what 
the  final  cost  wiU  be  if  the  work  be  prosecuted,  as  heretofore,  under  small  and  irregu- 
lar appropriations.  As  the  available  funds  are  limited,  and  can  not  well  be  spared 
for  a  sorvey,  I  have  thonght  it  proper,  with  this  explanation,  to  retain  the  old  esti- 
mate. 

The  principal  trade  of  the  bayou  is  carried  oq  by  the  Houston  Direct 
Navigation  Company  with  tugs  and  barges.  A  statement  of  the 
freight  carried  by  them  during  the  year  is  appended.  Many  small  ves- 
sels also  visit  the  bayou.  To  ascertain  the  extent  of  this  trade  a  special 
agent  was  employed  throughout  the  year,  wJiose  business  it  wi\&  tA  k<^<it^ 
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a  daily  record  of  all  such  vessels.    The  iuformation  compiled  firom  i 
record  is  also  appended. 

The  original  estimated  cost  of  this  work  was* $385,^. 

The  aggregate  amount  appropriated  to  Jaly  l,  1888,  is 116, 7^ 

The  amount  expended,  including  outstanding  liabilities,  is 117, 6Gi  .. 

The  work  is  located  in  the  collection  district  of  Galveston.     The  nearest  lig 
houses  are  those  in  Galveston  Bay.    The  amount  of  revenue  collected  at  the  port .. 
Galveston  for  the  fiscal  year  ending  June  30,  1888,  was  $234, 906. 60. 

Money  statement. 

July  1,  1887,  amount  available $18,073.?? 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 ! 16,985.17 


Julyl,  1888,  balance  available 1,087.30 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1889 26, 067. $ 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100  000. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


a, 


REPORT  OF  MR.   R.   B.  TAXFOR,   ASSISTANT  ENGDOEER. 

Houston,  Tex.,  April  13,  1888. 

Sir  :  I  have  the  iionor  to  report  on  work  done  to  date  on  the  Buffalo  Bayou  im- 
provement during  the  current  fiscal  year  ending  June  30,  1888. 

On  the  21st  of  May,  1887,  a  contract  was  entered  into  with  J.  J.  Atkiason  for  there- 
moval  by  dredging  of  50,000  cubic  yards  of  material,  more  or  less,  under  water,  at  28 
cents  per  cubic  yard ;  and  by  scraping  of  12,500  cubic  yards,  more  or  leas,  of  material 
above  water,  at  20  cents  per  cubic  yard  ;  2,000  cubic  feet,  more  or  less,  of  sunken  logs, 
at  5  cents  per  foot ;  250  cubic  feet,  more  or  less,  of  overhanging  trees,  at  5  cents  per 
cubic  foot ;  and  the  removal  of  such  stumps  /»  may  be  necessary,  at  the  actual  <KMt 
of  the  work  to  the  contractor. 

On  the  14th  of  July,  1887,  active  operations  were  commenced  with  one  Osgood 
dredge  and  one  steam-derrick,  with  a  working  force  of  sixteen  men. 

During  the  months  of  September,  October,  and  November,  1887,  those  portions  at 
Bends  Nos.  2  and  3  (see  accompanying  mapt)  above  water  were  removed  by  acrapen 
and  mule  teams. 

The  work  not  having  been  completed  by  October  1,  1887,  as  per  contract,  an  exten- 
sion of  time  was  ask^  for  and  granted  until  January  lyl^^  when  the  work  being 
yet  unfinished  a  further  extension  was  granted  to  March  1, 188o. 

On  the  11th  of  February,  1888,  the  total  available  funds  had  been  expended  as 
shown,  as  follows : 

Estimate  of  work  done  from  July  14, 1887,  to  February  10,  1888,  inclusive : 

Cubic  yards  dredged ^ 56, 677.  _ 

Cubic  yards  scraped 8,330.fiO 

Cubic  feetlo^  removed * 2,851.87 

Hours  removing  stumps,  etc 99.33 

In  addition  to  the  above  the  contractor,  daring  the  progress  of  the  work  under  hia 
contract  excavated,  in  man^  places  to  a  greater  deptn  than  10  feet  (the  maximum 
depth  for  which  he  was  entitled  to  compensation),  5,636  cubic  yards  (see  cf06B-M^ 
tious  accompanying).  X  , 

In  accordance  with  your  instructions,  I  notified  the  contractor  on  February  10,  IdBd, 
to  discontinue  work  under  his  contract,  as  the  available  funds  were  exhausted.  He, 
however,  continued  dredging  with  the  usual  force,  widening  and  deepening  sneb 

*  Subject  to  revialon.        t  Map  not  forwarded.       t  Drawing  not  forwarded. 
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places  as  wore  most  detrimoDtal  to  navigatioD,  until  February  18.  1888^  having  ex- 
cavated duriug  the  week  2,100  cubic  yards,  making  a  total  of  7,730  cubic  yards  in 
excess* of  that  paid  for  under  his  contract. 

The  parts  of  the  bayou  where  dredging,  etc.,  has  beeu  done  lie  between  the  mouth 
of  White  Oak  Bayou  and  Section  26,  being  a  distance  of  2^  miles.  Owing  to  the  un- 
favorable conformation  of  the  banks  of  the  upper  bayou,  it  has  been  found  impracti- 
cable to  obtain  a  width  of  channel  of  100  feet  with  a  depth  of  9  feet.  The  greatest 
Eracticable  width  with  a  9  to  10  foot  draught  has  beeu  obtained,  without  causing  the 
anks  to  crack  and  slide  into  the  bayou.  In  some  places,  but  most  conspicuously  on 
the  left  bank  in  front  of  the  Bayou  City  Compress,  very  perceptible  cracks  wer%ob- 
served,  but  after  discontinuing  dredging  in  front  and  filling  said  cracks,  and  improv- 
ing the  sorftMse  drainage,  no  further  movement  was  perceptible. 

SUMMARY  OF  RESULTS. 

Condition  previons  to  July  14,  1887,  when  work  was  commenced :  Feet 

Maximum  available  depth 6.5 

Maximum  width  of  6.5  feet  channel >0 

Minimum  width  of  6.5  feet  channel 20 

After  February  10,  1888,  when  contract  was  completed: 

Maximum  available  depth -» 9 

Maximum  width  of  9  feet  channel 70 

Minimum  width  of  9  feet  channel 35 

The  above  does  not  incln'de  the  basin  or  tnming  point  near  the  mouth  of  White 
Oak  Bayou. 

As  you  have  directed  me  **  to  make  snch  suggestions  as  the  case  may  call  for,  as  to 
the  needs  of  the  stream  and  the  further  prosecution  of  the  work,''  I  would  respect- 
fully call  your  attention  to  the  constant  tilling  taking  place  where  the  natural  and 
artificial  drains  of  the  adjacent  country  discharge  into  the  bayou  and  deposit  at  their 
mouths  such  sand  and  other  material  as  are  carried  in  suspension.  The  prevention 
of  this  evil  I  believe  would  be  of  as  much  benefit  to  the  stream  as  dredging  under 
the  small  appropriations  usually  awarded  to  Buffalo  Bayou.  I  would  therefore  rec- 
ommend that  bulkheads  be  built  at  their  mouths  to  such  heights  as  wonld  check  the 
rapid  flow  of  the  water,  and  cause  it  to  precipitate  a  great  portion  of  the  material 
carried  in  suspension  in  the  ''catch-basin'' formed  by  the  drain  and  the  bulkhead. 
In  this  connection  I  wonld  state  that  when  the  survey  of  1880  was  made  no  levels 
were  run  Over  the  banks  to  determine  their  heights  or  contours. 

The  cross-sections  were  rnn  from  bank  to  bank  and  the  soundings  reduced  to  an 
assumed  plane  of  mean  low  tide  of  that 'date,  which  is  within  three- tenths  of  a  foot 
of  that  now  established. 

To  estimate  the  cost  of  the  bulkheads  proposed,  it  would  be  advisable  to  run  a  se- 
ries of  levels  over  those  portions  of  the  banks  that  require  drainage. 

In  conclusion  I  would  state  that  the  maintenance  of  the  work  in  progress  will  be 
greatly  aided  by  resuming  the  planting  of  Bermuda  grass  on  the  newly-constructed 
slopes.  This  grass  rapidly  takes  hold  and  spreads  over  the  entire  surface  to  the 
water's  edge. 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor, 
United  StnUs  Assistant  Engineer, 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  8,  A, 


COHMSRCIAL  STATISTICS  OP  BUFFALO  BAYOU,  TEXAS,  DURING  FISCAL  YEAR  ENDING 

JUNE  30,   1888. 

[Reported  by  Special  Agent  L.  F.  Allien,  of  floaston,  Texas.] 

The  principal  trade  of  Buffalo  Bayon  was  carried  on  by  the  Houston  Direct  Navi- 
gation Companv,  a  separate  statement  of  which  is  given  below.  In  additiou  there 
was  considerable  traffic  maintained  by  small  vessels,  as  follows,  viz :  It  was  carried  in 
62  sloops  and  schooners,  ranging  in  length  from  24  feet  to  100  feet ;  draught  when  loaded 
3  feet  to  8  feet,  with  tonnage  of  from  3  tons  to  90  tons  each ;  2  steam-boats,  length 
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120  feet  to  130  feet ;  draught,  3  feet  to  7  feet ;  tonnage,  95  tons  to  180toD8  each ;  i> 
or  tow-boats;  length,  50  feet  to  85  feet;  draught,  4  feet  to  8  feet ;  toniiiu^,9tqost 
tons  each ;  and  6  barges,  length,  50  feet  to  150  feet ;  dranght,  4  feet  to  5  teet ;  tonn 
80  tons  to  200  tons  each.    They  made  920  trips  daring  the  year,  451  arrivals  and 
departures.    The  total  tonnage  of  these  vessels  arriving  at  Hoaston  was  6,010  tr 
and  of  vessels  departing  was  6,251  tons.    The  freight  carried  was  as  follows: 

IMPORTS. 


Articles. 


Com bosheU. 

Fish «. pounds. 

Oyit«n barrels. 

llolons .' » number. 

Lujuber feet. 

Sbflagles thousand. 

Wood cords. 

Piling number. 

Brush cords. 

Gravel .'. tons. 

Sand do  .. 

Shfflls barrels. 

General  merohandise 


Total. 


Quantity. 


200 

17.200 

1.825 

45.455 

659,000 

705 

778 

00 

120 

616 

910 

350 


Approxi- 

yrtkt 

mate  value. 

chsrg 

$12&00 

$3L^     ■ 

865.00 

io^fi 

2,707.00 

i.5a« 

4.980.50 

l.«.SI 

14.588.00 

3,778.11 

1.  842.  50 

aga«  . 

2,476.00 

857.SI    ^ 

60.00 

31« 

144.00 

150. « 

616.00 

aosiii 

910i00 

477.W 

70.00 

3S.fll 

18,803.55 

2.4551 44 

48.280.55 

12,01151 

EXPORTS. 


Articles. 

Qnantity. 

Approximate 
valoft. 

chargiBs. 

General  mercbandiiM  t.. r-,T,-- 

(not  stated.) 

117, 027. 35 

|2.S5&?» 

Statement  of  the  commerce  of  Buffalo  Bayoa,  Texas,  carried  by  the  Hoaston  Diieet 
Navigation  Company,  during  the  fiscal  year  ending  June  30,  18^,  as  reported  by  L. 
Megget,  esq.,  secretary  of  the  company : 

'Hie  freight  was  carried  in  20  barges,  122  feet  to  173  feet  long,  5  feet  draught,  tonnage 
115  to  254  tons  each.  These  we^e  towed  by  7  tugs,  54  feet  to  94  feet  long,  4  feet  6 
inches  to  7  feet  draught,  tonnage  14  to  105  tons  each. 

The  amount  and  value  of  freight,  and  the  freight  charges,  were  as  follows : 


Articles. 


Cotton 

Cotton-seed  cake 

Salt 

Coal 

Iron  castin>(8 

Fire-brick 

Shingles 

Cement 

Oils 

Barbed  wire 

General  merchandise 

Total 


Quantity. 


Pounds. 

53,385.000 

10, 918,  Oil 

343,800 

8, 610, 680 

855.020 

209,333 

196,900 

1,116,700 

3,839,280 

2, 163. 124 

38,250 


90,706,098 


Approximate 
value. 


$4,904,950.00 
19, 91&  01 

1,719.00 

23,160  00 

41,251.00 

897.14 

1,640.00 
10.943.66 
76,785.60 
97,340.58 

5.737.50 


5,084,042.49 


Frttght 
chargei. 


$53,3&M 

13.  Ml  81 

275lM 

6,0I&I3 

94a  SO 

313  9S 

157.  S 

781.0 

4,6I7.M 

2,379.41 

R9i 


I 


82,89&U 


Total  value  of  trade  for  the  year,  approximately : 

Carried  by  Houston  Direct  Navigation  Company $5,084,042.49 

Carried  brother  parties 65.307.90 

Total 5,149,356.39 


.-y 
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T5. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

At  the  date  of  my  last  annoal  report  a  survey  of  this  locality  had 
been  wade  and  the  map  was  in  process  of  constrijiction.  The  new  in- 
formation collected,  studied  in  connection  with  the  former  history  of  the 
work,  was  made  the  subject  of  my  report  of  September  6|  1887.  This 
report,  covered  by  a  report  from  the  Chief  of  Engineers  dated  January 
11, 1888,  was  transmitted  to  the  House  of  Representatives  by  the  hon- 
orable Secretaiy  of  War  with  his  letter  dated  January  18, 1888,  and  the 
papers  were  printed  as  House  Ex.  Doc.  No.  109,  Fiftieth  Congress,  first 
session  (copy  appended).  Following  the  information  thus  furnished, 
Congress  has  not  included  in  the  river  and  harbor  bill  now  before  it  any 
provision  for  the  improvement,  and  it  may  therefore  be  inferred  that 
the  work  is  abandoned.  Accordingly  no  estimate  for  carrying  it  on 
during  the  fiscal  year  ending  June  30,  1890,  is  submitted,  and  it  is  rec- 
ommended that  no  further  appropriations  be  made. 

The  trade  which  enters  the  river  being  mainly  carried  on  in  small 
coasting  vessels,  of  which  no  record  was  anywhere  kept,  it  has  been 
impossible  heretofore  to  furnish  any  reliable  statistics  of  it.  A  special 
agent  was  employed  throughout  the  year,  whose  duty  it  was  to  keep  a 
complete  daily  record  of  arrivals  and  departures,  whether  through  the 
natural  mouth  of  the  river  or  through  the  Galveston  and  Brazos  Canal. 
The  statistics  compiled  from  this  record  are  appended. 

The  original  estimated  cost  of  this  work  was $522,890.44 

The  aggregate  amoant  appropriated  to  Jaly  1,  1888.  is ...     158, 750. 00 

The  amount  expended,  including  outstanding  liahi  li ties,  is 142, 098. 43 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-house 
is  at  the  entrance  to  Galveston  Harbor.  The  amount  of  revenue  collected  at  the  port 
of  Galveston  for  the  fiscal  year  ending  June  30,  1888,  was  $234,908.60. 

Money  statement 

July  1, 1887,  amount  available $17,916.06 

July  1,  1^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,254.49 

July  1, 1888,  outstanding  liabUities 10.00 

1,264.49 

July  1, 1888,  balance  available 16,651.57 


COMMERCIAL  STATISTICS  OF  BRAZOS  RIVER,  TEXAS,  FOR  FISCAL  TSAR  ENDING  JUNE 

30,  1888. 
[Reported  by  Specia  Agent  J.  L.  Hadgins,  of  YelMoo,  Tex.] 

The  trade  of  Brazos  River  was  carried  by  small  coasting  sloops  and  schooners  ply- 
ing between  Velasco  and  Galveston,  a  portion  of  them  entering  the  river  over  the  bar 
at  its  mouth  and  the  others  using  the  Galveston  and  Brazos  Canal.  Those  crossing 
the  bar  consisted  of  29  sloops  and  schooners  26  to  50  feet  long,  3  to  5  feet  draught, 
tonnage  from  6  to  28  tons  each.  They  made  209  tnpsj  106  arrivals  and  103  departures, 
those  arriving  having  a  total  tonnage  of  1,472  tons  and  those  departing  having  a  total 
tonnage  of  1,431  tons. 

The  vessels  using  the  canal  consisted  of  25  sloops  and  schooners  26  to  50  feet  long, 
3  feet  to  3  feet  6  inches  draught,  tonnage  from  6  to  26  tons  each,  and  3  steam-boats  78 
to  100  feet  long,  3  to  4  feet  draught,  tonnage  from  31  tons  to  130  tons  each.  They 
made  275  trips,  147  arrivals  and  128  departures,  those  arriving  having  a  total  tonnage 
of  4,291  tons  and  those  departing  having  a  total  tonnage  of  3,735  tons. 


y^i^^ 
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The  freight  carried  wa8  as  follows : 


IMPORTS. 


ArtiolM. 


Via  moath  of  river. 


Lumber feet. 

Shingles   


Total 


Qaantity. 


833,000 
300.  OOU 


Approxl- 
mato 
valae. 


Freight 
charges. 


Via  canal. 


$5,893  $1,544.00 


1,200 


7,092 


300.00 


1,  844. 00 


Quantity. 


275,000 


275, 000 


*Sr."''-    F-MSS^' 


value. 


$5,639 


5,639 


chari 


$1,051^   ^ 


1, 051^^^ 


EXPORTS. 


iBonea tons . . 

Com barrel* . . 

Cotton bales  . 

Cotton-seed tons.. 

K««d-cotton do.. 

Molasses barrels.. 

Sugar hogsheads. . 

Wood cords.. 


Total 


47 

$510 

$188.00 

1,205 

1,960 

467.00 

357 

13,155 

233.75 

410 

3,972 

878.00 

118 

5.955 

314.00 

591 

8,910 

471.60 

146 

6.570 

292.00 

55 

220 

110.00 

41, 252 

2,  954. 35 

9 


832 
168 
14U 
202 
916 
129 


$99 


27.030 
2,986 
7,350 
3,668 

40.790 
511 


$36.00 


1,365.00 
454.00 
589.00 
209.60 

1, 652. 00 
258.00 


82,425 


4,563.60 


SUMMARY. 

Total  value  of  trade  for  the  year,  approximately : 

Via  mouth  of  river $48,344 

Via  canal 88,064 

ToUl 136,408 


survey  of  mouth  of  brazos  river,  texas. 

'  War  Department, 
Washington  Gity^  January  18,  1888. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  letter  of  the  11th  instant  from  the  Chief  of  Engineers,  to- 
gether with  a  copy  of  a  report  from  Maj.  O.  H.  Ernst,  Corps  of  Engi- 
neers, of  the  results  of  a  survey  at  the  mouth  of  Brazos  River,  Texas,  for 
the  purpose  of  ascertaining  the  condition  of  the  works  constructed  be- 
tween the  years  1881  and  1884  for  the  improvement  of  the  entrance,  and 
the  results  attained  by  them,  with  a  view  to  the  preparation  of  a  project 
for  the  expenditure  of  the  funds  available  for  thiq  locality  from  the  ap- 
propriation of  August  5, 1886. 

It  appears  from  the  very  careful  examination  of  the  whole  subject  by 
Major  Ernst  that  such  an  improvement  of  the  mouth  of  the  river  as 
would  make  an  entrance  suitable  for  a  naval  station  or  a  harbor  of 
refuge  is  impracticable ;  that  an  attempt  to  make  any  improvement  at 
all  would  be  a  costly  and  doubtful  experiment,  the  works  heretofore 
constructed  having  practically  disappeared  and  having  had  no  effect 
in  improving  the  bar,  and  that  if  the  work  is  resumed  it  must  be 
begun  anew,  fer  which  the  funds  available  are  insufficient. 

The  Chief  of  Engineers  concurs  in  the  opinion  of  Major  Ernst  that  if 
relief  to  the  commerce  of  the  river  is  to  be  undertaken  it  can  be  more 
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surely  and  cheaply  obtained  by  the  acquisition  of  the  Galveston  and 
Brazos  Canal,  which,  being  private  property,  can  not  be  improved  with- 
out further  legishition,  and  recommends  that  the  expenditure  of  the 
funds  available  be  deferred  to  await  the  action  of  Congress  upon  the 
prosecution  of  this  improvement. 

William  C.  Endicott,  - 

Secretary  of  War, 

The  Speaker  of  the  House  of  Kepresentatives. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtan,  D.  C,  January  11,  1888.  • 

Sir  :  The  works  constructed  at  the  mouth  of  Brazos  River,  Texas, 
having  proved  iniulequate  to  effect  any  incfease  of  the  depth  of  water 
over  the  bar  at  the  entrance  of  the  river,  and  the  advisability  of  a 
further  prosecution  of  this  improvement  in  accordance  with  the  exist- 
ing project  being  questionable,  no  estimate  for  the  work  was  inserted 
in  the  annual  estimates  of  this  office  for  the  hscal  year  ending  June  30, 
1889,  with  the  remark  in  my  Annual  Report  that  a  special  report  would 
be  submitted  on  this  subject  for  the  information  of  Congress. 

I  have  now  the  honor  to  submit  a  copy  of  a  report  from  Maj.  O.  H. 
Ernst,  Corps  of  Engineers,  of  the  results  of  a  survey  made  under  his 
direction  for  the  purpose  of  ascertaining  the  condition  of  the  works  con- 
structed between  the  years  1881  and  1884  for  the  improvement  of  the 
entrance,  and  the  results  attained  by  them,  with  a  view  to  the  prepara- 
tion of  a  project  for  the  expenditure  of  the  funds  available  for  this 
locality  from  the  appropriation  of  August  5,  1886. 

When  this  work  was  inaugurated.  Congress  had  in  view  such  an  im 
provement  of  the  mouth  of  the  river  as  would  make  an  entrance  suitable 
for  a  naval  station  or  harbor  of  refuge ;  but  after  the  very  thorough  ex- 
amination of  the  whole  subject  by  Major  Ernst,  it  appears  from  his  re- 
port that  that  degree  of  improvement  is  impracticable,  and,  in  fact,  that 
an  attempt  to  make  any  improvement  at  all  would  be  a  costly  and  doubt- 
ful experiment.  The  works  heretofore  constructed  having  practically 
disapi>eared,  and  having  had  no  effect  in  improving  the  bar,  if  resumed 
must  be  begun  anew,  for  which  the  funds  available  are  insufficient, 
even  if  it  were  otherwise  desirable. 

I  concur  with  Major  Ernst  in  the  opinion  that  if  relief  to  the  present 
commerc>e  of  the  river  is  to  be  undertaken,  it  can  be  more  surely  and 
cheaply  obtained  by  the  acquisition  and  improvement  of  the  Galveston 
and  Brazos  Canal,  but  this  canal  being  private  property,  nothing  can 
be  tlone  towards  improving  it  without  further  legislation. 

I  beg  leave,  therefore,  to  suggest  that  this  report  be  transmitted  to 
Congress  for  its  information,  and  to  recommend  that  the  expenditure  of 
the  funds  available  be  deferred  to  await  the  action  of  Congress  upon 
the  prosecution  of  this  improvement. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Duane, 
Brig.  Gen.^  Chief  of  Engineers. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 
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repobt  of  hajob  o.  h.  ernst,  corps  of  enqinekb8. 

United  States  Engineer  Office, 
Oalveaton^  Tex.^  September  6, 188 

Sir  :  I  have  the  honor  to  report  that  the  survey  of  the  mouth  of 
Brazos  Biver,  Texas,  authorized  by  your  iudorsement  of  December 
188(1,  upon  my  letter  of  December  1, 1886,  has  been  completed.    It  i 
conducted  by  Mr.  H.  O.  Ripley,  assistant  engineer.    The  discharge 
the  river  at  a  low  stage  has  also  been  measured  at  Richmond,  Tt 
situated  about  70  miles  from  the  mouth,  which  is  above  the  influence 
tides  and  below  all  important  tributaries.    This  me^isureinent  was  mi 
by  a  party  under  First  Lieut.  George  A.  Zinn,  Corps  of  Enginee 
The  object  of  the  survey  was  to  ascertain  the  present  condition  of  t 
works  constructed  between  1881  and  1884  for  the  improvement  of  t 
entrance,  and  the  results  attained  by  them,  with  a  view  to  preparing 
project  for  the  expenditure  of  the  amount  ($18,750)  appropriated  for  this 
locality  in  the  river  and  harbor  act  of  August  5,  1886«     The  following 
maps  and  drawings  are  herewith  transmitted :  * 

(\)  Map  of  the  recent  survey. 

(2)  Comparative  chart 

(3)  Sheet  of  sections. 

(4)  Sketch  showing  location  of  the  Oalveston  and  Brazos  Canal. 
The  Brazos  Hiver  is  about  800  miles  long,  and  has  a  drainage  bat.. 

of  about  36,000  square  miles.    Its  low  water  discharge  is  about  800  cubie 
feet  per  second,  reduced  in  extreme  c^es  to  a  very  much  less  amoant 
It  is  navigable,  at  low  water,  to  Bolivar  Landing,  49  miles  from  the  moutlL 
At  high  stages  boats  have  occasionally,  in  times  past,  as<tended  as  b*i 
as  Washington,  255  miles  from  the  mouth.    It  has  no  navigable  tril 
tary.    It  is  subject  to  Violent  freshets,  the  range  between  high  and  low 
water  being  42  feet  at  Bolivar  Landing  and  3i8  feet  at  Waco,  430  miles 
from  the  month.    Unlike  the  other  rivers  of  Texas,  it  flow8  directly  into 
the  Gulf  of  Mexico  without  the  intermediary  of  any  lar^e  bay.    7*- 
mouth  is  obstructed  by  the  usual  bar.    Inside  the  bar  the  depth  in  t 
river  for  several  miles  is  about  12  feet,  with  occasional  pools  having  a 
depth  of  18  feet  or  more.    The  width  of  the  12-foot  depth  is  about  3W 
feet.    The  width  between  the  banks  is  from  500  to  (iOO  feet.    The  lower 
portion  of  the  river  thus  constitutes  a  harbor  for  small  coasting  vesse'~ 
The  position  of  the  channel  over  the  bar  and  the  depth  of  water  in 
vary  greatly.    After  a  freshet  the  channel  is  usually  found  in  the  pro- 
longation of  the  axis  of  the  river.    At  other  times  it  turns  ofif  in  a  d* 
rection  perpendicular  to  the  axis  of  the  river  and  finds  an  outlet  half 
mile  or  more  from  the  first.    At  diflFerent  times  it  occupies  various  p 
sitions  between  these  two.    Its  depth  varies  from  2.5  to  8.5  feet.     The 
changes  are  sudden  and  of  constant  recurrence.    They  render  the  c 
trance  sometimes  impracticable  and  always  uncertain. 

A  large  portion  of  the  river  traflftc  finds  an  exit  through  the  Galv< 
ton  and  Brazos  Canal,  which  taps  the  river  about  three-fourths  of  a  mi 
from  the  Gulf  shore,  as  shown  upon  the  map.  The  general  location  < 
the  canal  is  shown  upon  the  separate  sketch. 

The  project  adopted  for  the  improvement  of  the  locality,  as  stak 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1886,  page  132 
"  looked  to  the  amelioration  of  the  channel  over  the  bar  by  the  use  of  jeir 
ties,  the  position  of  the  jetties  to  be  determined  by  the|lociil  engineer, 
upon  the  general  principle  that  they  should  be  parallel,  or  nearly  so, 
that  they  should  terminate  in  18  or  20  feet  of  water,  and  that  their  pos^- 
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tion  be  so  chosen  as  to  fix  the  channel  in  its  nataral  direction.  Approxi- 
mate length  of  north  jetty,  3,000- feet ;  of  south  jetty,  4,350  feet.  Esti- 
mated cost,  $532,890.44.^  The  location  of  the  jetties,  actaal  and  pro- 
posed, as  laid  down  upon  the  latest  chart  on  file  in  this  ofiice,  is  shown 
upon  the  map,  the  distance  between  the  jetties  being  700  feet. 

The  construction  of  a  north  jetty  was  begun  in  February,  1881,  and 
last  suspended  in  December,  1884.  Beginning  at  a  point  on  shora  462 
feet  from  high-water  mark,  with  a  foundation  28  feet  wide,  the  jetty 
was  gradually  widened  to  00  feet  at  the  shore-line,  and  tlien  extended 
southwestward  on  a  straight  line  with  a  foundation  00  feet  wide,  to  a 
total  length  of  2,535  feet.  Of  this  the  outer  325  feet  was  only  the  foun- 
dation-course. The  remainder  was  built  up  to  the  water-surface  in 
1883.  In  1884  the  work  had  subsided  until  its  crest  was  about  4  feet 
below  the  water-surface.  A  length  of  about  578  feet  at  the  shore  end 
was  again  raised  to  the  water-sufface,  or  above  it,  in  the  autumn  of 
1884. 

An  attempt  was  made  inl883tolay  the  foundation  course  of  the  south 
jetty,  beginning  about  2,000  feet  from  shore,  where  the  jetty  begins  its 
eastward  curvature.  About  700  feet  was  laid,  300  feet  of  it  90  feet  wide 
and  the  balance  30  feet.  It  was  found  impossible  to  proceed  on  account 
of  rapid  shoaling  of  the  water,  and  no  further  work  was  done  upon  this 
jetty.  • 

The  north  jetty  was  constructed  of  superposed  mattresses  ballasted 
with  concrete.  For  a  large  part  of  the  work  the  concrete  was  in  blocks, 
measuring  about  six-tenths  of  a  cubic  foot  each,  the  weight  of  which  for 
ordinary  concrete  would  be  about  75  pounds.  In  a  portion  of  the  work 
the  concrete  was  placed  in  sacks. 

The  total  amount  expended  to  July  1, 1880,  was  $139,831.47,  or  about 
27  per  cent,  of  the  amount  estimated  to  complete  the  project. 

In  Fig.  1,  sheet  of  sections,  is  given  a  profile  of  the  north  jetty  as 
it  was  originally  constructed,  as  it  was  found  in  August,  1884,  and  as  it 
was  found  by  the  recent  survey. 

•  •  •  •  *  •  •  • 

To  ascertain  how  much  of  the  material  originally  placed  in  the  jetty 
is  now  present  upon  the  line  of  the  work  buried  in  the  sand  would  have 
involved  excavations  under  the  water,  for  which  there  were  no  ap- 
pliances at  hand.  There  is  still  some  doubt  as  to  what  proportion  of  the 
subsidence  is  due  to  bodily  settlement,  or  to  a  removal  of  the  top  courses 
by  the  waves,  or  to  the  action  of  the  teredo.  The  work  was  suspended 
from  May,  1882,  to  March,  1883;  from  June,  1883,  to  September,  1884, 
and  i^ain  firom  December,  1884,  to  the  present  time. 

•  •••••• 

Upon  the  whole  it  seems  probable  that  the  subsidence  of  the  jetty 
is  due  more  largely  to  bodily  settlement  into  the  sand  than  to  other 
causes,  and  that  this  settlement  is  mainly  due  to  undermining  caused  by 
freshets.  - 

The  map  of  the  recent  survey  shows  the  channel  instead  of  running 
southeast,  in  the  direction  intended,  turning  off  at  a  right  angle  and 
running  northeast,  crossing  the  jetty  at  a  point  about  0^  feet  from  its 
outer  end.  A  dry  bar  extends  half-way  across  the  space  between  the 
two  jetties  near  their  outer  ends,  and  in  the  other  half  of  the  space  not 
more  than  9  inches  of  water  is  shown. 

•  •#•••• 

Some  idea  of  the  fickleness  of  this  bar  may  be  obtained  from  the  com- 
parative chart,  though  it  is  to  be  remarked  that  the  extreme  changes 
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are  not  indicated  here     The  chart  shows  the  state  of  afBftiTB  as  it  b 
peued  to  exist  at  the  time  of  each  sttrvey,  but  gives  no  indieatkyn 
how  oftea  the  changes  occurred  between  the  times  of  survey,  or  tow] 
limits  they  extended.    For  example,  it  is  reliably  reported  that  wik 
a  week  after  the  completion  of  the  present  survey  the  channel  overt 
bar  shifted  from  the  northeasterly  direction,  shown  npon  the  map,  to 
southeasterly  direction.    Some  of  the  changes  recorded  are  as  foUov 
Tbe  direction  of  the  chanuel  over  the  bar  was,  in  1858,  east  by  soat 
in  1875  south-southeast ;  in  1881  southeast ;  in  1882  east-sontheast,  «.. 
in  1887  northeast.    The  shape  of  the  bar  has  varied  so  much  that  it  n 
not  easy  to  make  a  general  comparison  of  the  curves  of  equal  deptlt- 
Taking  the  portions  directly  opposite  the  mouth  of  the  river  the  18-f( 
contour  outside  the  bar  is  not  far  from  where  it  was  in  1858,  though 
the  mean  time  it  had  receded  so  that  in  1881  it  was  about  1^200  feet  f 
ther  inshore.    The  12-foot  contour  is.about  800  feet  further  inshore  thaa 
it  was  in  1858,  and  is  not  far  from  where  it  was  found  in  1875  and  1881 
but  in  1881  it  was  about  800  feet  still  further  inshore,  making  its  t^ 
recession  since  1858  alK)ut  1,600  feet,  of  which  it  has  recovered  ahoirt 
one-half.    Tbe  Gfoot  contour  did  not  cross  the  entrance  in  1858  or  18S1 
It  is  several  hundred  feet  further  seaward  than  it  was  in  1881,  hot  a 
comparison  with  both  1875  and  1881  can  best  be  made  by  inspection  of 
the  chart.    The  shortest  distance  between  the  12-foot  curves  in^side  tbe 
bar  and  outside  was,  in  1858,  about  2,100  feet ;  in  1875  about  4,650  feet; 
in  1881  about  1,750  feet ;  in  1882  about  1,200  feet,  and  in  1887  about  4,300 
feet. 

These  changes  are  not  confined  to  the  bar  itself.  The  area  of  cross- 
section  of  the  river  inside  the  bar  uudei:goes  similar  wide  oscillation& 
Upon  the  comparative  chart  is  given  a  comparative  cross-section  at  tbe 
narrowest  part.  The  area  of  cross-section  here  was  5,791  square  feet  in 
1875,  which  had  fallen  to  2,500  square  feet  in  1878,  increaised  to  6,708 
square  feet  in  1882,  and  is  now  5.500  square  feet.  That  is,  the  dimen- 
sions of  the  channel  at  a  place  wnere  the  flow  was  most  contracted  and 
where  the  currents  should  be  most  powerful,  and  where  also  it  was  pro- 
tected by  the  bar  from  the  direct  action  of  the  waves  of  the  Gulf,  were 
in  1878  only  43  per  cent,  of  what  they  were  in  1875,  and  35  per  cent  of 
what  they  were  in  1882,  showing  clearly  that  the  tidal  reservoir  inside 
the  bar  can  not  maintain  itself. 

The  recent  gauging  of  the  river  at  a  point  above  the  influence  of  tbe 
tides  show  that  at  low  water  it  is  an  insignificant  stream,  powerless  to 
maintain  its  chanuel  against  any  strong  and  contending  influence,  and 
utterly  impotent  to  maintain  it  against  the  waves  of  the  Gulf  of  Mexico. 
It  is  to  be  regretted  that  there  is  no  continuous  gauge  record  to  show 
definitely  for  how  large  a  part  of  the  year  this  state  of  affairs  continues. 
There  seems  to  be  no  doubt  that  it  continues  for  some  months  at  least 
During  the  periods  of  low  water  the  river  is  not  an  important  factor  in 
maintaining  a  navigable  channel  through  the  bar. 

The  only  force  remaining  for  this  purpose  is  the  ebb  and  flow  of  the 
tide  in  the  narrow  estuary  which  the  river  has  carveil  for  itself  during 
the  freshets  in  the  lower  portion  of  its  course.  This  estuary  is  about  eJOO 
feet  wide  near  the  mouth,  its  width  decreasing  very  gradually  and  with 
great  uniformity  until  it  is  about  300  feet  wide  16  miles  up-stream.  There 
is  no  wide  basin  over  which  the  waters  may  spread  and  from  which  thej 
may  return  in  concentrated  force  against  an  obstruction  in  the  entrance. 
Nothing  can  be  expected  of  the  tides  in  the  way  of  keeping  open  achan- 
nel.  The  tendency  of  the  waves  js  to  till  up  all  inlets  and  to  form  a 
smooth  shore-line  in  gentle  curves.    If  left  to  themselves  they  woold 
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soon  accomplish  that  here.  The  comparative  cross-section  shows  them 
working  in  that  direction.  It  is  only  the  river  which  prevents  them  from 
completing  their  work. 

There  being  no  scouring  force  daring  low  river,  either  from  the  river 
itself  or  from  tides^  the  only  resource  left  for  maintaining  the  channel 
scoured  at  high  river  is  to  prevent  the  subsequent  flow  of  sand  into  it. 
It  may  be  asRumed  that  in  the  natural  state  of  the  bar  the  sand  flows 
into  the  entrance  from  tjie  right  and  left  as  well  as  Irom  the  front,  and 
that  the  construction  of  jetties,  by  shutting  off  that  which  comes  from 
the  sides,  will  largely  reduce  the  sources  of  supply.  Only  such  as  ap- 
proaches from  a  direction  in  prolongation  of  the  jetties  or  from  between 
the  jetties  themselves  will  be  admitted.  The  supply  from  any  direction, 
however,  is  unlimited.  The  process  of  building  up  a  beach  within  the 
area  sheltered  by  the  jetties  will  go  on  as  before,  except  that  it  will  be 
less  rapid.  The  depth  to  which  the  channel  will  shoal  is  dependent  upon 
the  depth  obtained  by  freshets  and  the  length  of  time  during  which  the 
Gulf  would  be  allowed  to  act  without  interference  from  the  river.  And 
this  is  true,  whatever  be  the  depth  to  which  the  jetties  be  carried,  and 
whatever  be  the  form  given  to  them,  whether  they  be  carried  straight 
out  to  deep  water  or  be  given  a  sharp  curve  so  as  to  shelter  their  inte- 
rior from  the  direct  action  of  the  waves  moving  normal  to  the  shore. 
With  the  latter  form  the  rate  of  shoaling  would  perhaps  be  less  than 
with  the  straight  jetties,  but  there  are  serious  objections  to  this  form  of 
jetty,  aside  from  the  fact  that  its  efficiency  for  this  particular  purpose  is 
doubtful.  Sand  in  suspension  is  moved  by  very  slight  currents.  So 
long  as  there  is  any  disturbance  of  the  water,  either  between  the  jetties 
or  near  their  mouih,  sufficient  to  raise  sand  irom  the  bottom,  it  will  flow 
in,  and  finding  a  place  where  the  water  is  not  disturbed  it  will  stop  and 
will  not  flow  out  again. 

Without  jetties  the  bar  scours  to  a  depth  of  8.5  feet,  and  shoals  to  a 
depth  of  3  feet  or  less.  The  latter  depth,  or  something  like  it,  may  be 
taken  as  the  depth  needed  to  serve  the  small  tidal  prism  of  the  estuary 
while  at  its  maximum.  The  normal  depth  during  low  water  is  about 
3.5  feet.  A  reduction  to  this  depth  is  accomplished  very  rapidly,  while 
further  reduction  is  slow,  being  the  result  of  a  gradual  dii^inution  in 
the  volume  of  the  tidal  prism.  With  jetties  700  feet  apart,  the  depth 
scoured  by  the  greatest  freshets  would  be  something  less  than  that 
found  within  the  mouth  of  the  river.  It  could  hardly  exceed  10  feet. 
How  long  it  would  take  for  this  depth  to  decrease  to  less  than  6  feet, 
and  whether  the  frequency  of  freshets  is  such  that  the  necessary  time 
would  never  be  found,  can  not  be  stated.  In  the  natural  state  of  the 
bar  the  channel  loses  5  feet  in  depth,  with  plenty  of  time  between  fresh- 
ets to  spare.  It  should  not  be  surprising  if  the  jettied  channel  should 
lose  5  feet  in  depth  or  more.  All  that  can  be  said  is  that  th^  attempt 
to  maintain  6  feet  is  a  very  doubtful  experiment.  By  decreasing  the 
interval  between  the  jetties  a  greater  depth  may  be  scoured,  and  the  time 
required  for  shoaling  to  less  than  6  feet  may  be  increased.  The  diffi- 
culties experienced  in  maintaining  the  foundations  of  the  work  already 
constructed  are  an  intimation  that  any  great  decrease  of  the  interval 
must  lead  to  great  difficulty  and  expense,  and  yet  the  results  would  still 
be  doubtful. 

Dredging  can,  of  course,  be  resorted  to  if  the  means  be  provided,  and 
in  this  way  the  depth  of  6  feet  between  the  jetties,  or  even  a  greater 
depth,  can  probably  be  maintaiYied.  But  dredging  here  is  useless  un- 
less it  can  be  applied  immediately  and  at  all  times.  If  it  be  granted 
that  dredging  under  these  circumstances  is  one  of  the  resources  of  the 
ENG  88 82 
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Oovernment  eDgiueer,  which  is  qaestionable,  its  great  cost  woald  pi 
elude  its  use.    It  would  be  necessary  to  keep  upon  the  ground  at 
times  a  dredging  apparatus,  consisting  of  dredge,  dump-scows,  and  tnr 
with  their  crews,  at  a  cost  of  from  $20,000  to  $25,000  per  year,  depend 
ing  upon  the  amount  of  work  done.    This  is  in  addition  to  the  cost  of  th" 
permanent  works.    The  very  meager  result  which  is  attainable  woq 
not  justify  the  expenditure. 

While  there  is  this  doubt  about  the  practicability  of  making  a  per- 
manent channel  6  feet  deep  and  100  feet  wide,  which  has  been  taken  as 
the  minimum  amount  of  improvement  that  can  be  called  an  amelion- 
tion,  there  would  seem  to  be  none  at  all  about  that  of  making  an  en- 
trance suitable  for  a  naval  station  or  harbor  of  refuge.  In  my  judgment 
it  can  not  be  done.  Yet  it  appears  that  this  more  extende<l  improvt^ 
ment  is  what  Congress  had  in  view  when  the  work  was  inaugurated. 

It  is  possible  to  give  relief  to  the  present  commerce  of  the  Brazos  Kiver 
through  the  Galveston  and  Brazos  Canal,  the  location  of  which  is  sLown 
in  red  upon  the  accompanying  sketch.  This  canal  was  sur\^eyed  in 
1880,  and  was  the  subject  of  a  report  dated  August  24, 1880,  by  mj  pre- 
decessor, as  part  of  an  inland  water  route  between  Galveston  and  the 
Brazos  River  (see  Annual  Report  of  the  Chief  of  Engineers,  1881,  page 
1376).  It  is  a  tide-level  canal,  made  and  maintained  by  dredging.  It 
connects  the  Brazos  River  with  Oyster  Bay  and  San  Luis  Pass,  sa 
shown  upon  the  sketch,  and  thence  with  the  city  of  Galveston,  by  way 
either  of  the  Gulf  or  Galveston  Bay.  The  total  length  of  the  canal,  in- 
cluding the  part  excavated  through  Oyster  Bay,  is  about  10.-5  miles.  1 1 
has  shoaled  so  that  vessels  drawing  over  3  fee{  can  not  use  it.  It  is 
private  property,  and  is  reported  to  be  unproductive.  Vessels  using  it 
are  charged  tolls.  It  could  probably  be  acquired  by  the  Governmenr 
at  a  nominal  price.  If  this  be  true,  such  sums  as  Congress  may  think 
proper  to  allow  for  the  Brazos  River  can  be  expended  to  better  advan- 
tage, r  think,  upon  the  canal  than  upon  the  uatuial  mouth  of  the  river. 
Vessels  using  it  would  have  access  to  and  from  the  Gulf  at  San  Lais 
Pass,  14.5  miles  from  the  Brazos  River.  ^  The  depth  over  the  bar  at  this 
pass  is  now  11  feet.  The  least  depth  recorded  is  7  feet  As  in  the  case 
of  the  natural  mouth,  it  would  probably  be  necessary  to  keep  a  dredging 
outfit  in  the  canal  at  all  times.  The  cbst  of  dredging  in  the  two  ca^>es 
would  be  nearly  the  same,  while  a  temporary  suspension  of  the  work 
would  not  have  the  disastrous  effect  here  that  it  would  at  the  moutht 
and  Hie  cost  of  the  permanent  works  would  be  eliminated.  I  do  not  wisli 
to  be  understood  as  commending  for  the  adoption  of  the  Government  a 
scheme  which  private  parties  have  found  unprofitable.  I  merely  give 
the  opinion  that  if  the  Brazos  River  is  to  be  opened  this  is  the  best 
way  to  open  it. 

In  toy  event  the  funds  now  available,  about  $17,000,  after  paying  for 
the  survey  and  other  contingencies,  are  not  sufficient  to  justify  begin- 
ning any  new  permanent  work.  Nor  can  they  be  appUed  to  improving 
the  canal  without  further  legislation. 

The  case  may  be  stated  in  brief  as  follows : 

(1)  When  the  work  was  inaugurated  Congress  had  in  view  such  an 
improvement  of  the  mouth  of  the  river  as  woirld  make  an  entrance  suit- 
able for  a  naval  station  or  a  harbor  of  refuge. 

(2)  A  study  of  the  subject  in  the  light  of  additional  information  shows 
that  that  degree  of  improvement  is  impracticable,  and  that  the  attempt 
to  make  any  improvement  at  all  is  a  costly  and  doubtful  experiment. 

(3)  The  works  heretofore  constructed  have  disappeared.  They  have 
had  no  effect  upon  \.\i^  Wt*   T)^*^  ^otk^vC  ^^^umed^  must  begin  anew. 
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(4)  The  funds  available  are  Dot  sofficient  for  this,  even  if  it  were  other- 
wise advisable. 

(5)  Relief  to  the  present  commerce  of  the  river  can  be  more  surely  and 
cheaply  obtained  by  the  acquisition  of  the  Galveston  and  Brazos  Canal, 
and  improving  that. 

(6)  The  canal,  being  private  property,  nothing  can  be  done  towards 
improving  it  without  further  legislation.  It  is  accordingly  recommended 
that  nothing  further  be  done  until  the  facts  can  be  reported  to  Congress 
and  instructions  from  that  source  be  obtained. 

It  may  be  proper  to  add  that  it  has  been  impossible  to  obtain  any  re- 
liable statistics  of  the  commerce  of  the  river  for  past  years.  A  special 
agent  has  been  appointed  whose  duty  it  is  to  keep  a  complete  daily 
record  of  all  incoming  and  outgoing  trade.  As  the  record  dates  only 
from  the  beginning  of  the  present  fiscal  year,  and  as  the  trade  is  be- 
lieved to  be  most  active  in  the  autumn  and  winter,  it  is  not  as  yet  ex- 
tended enough  to  be  useful.  It  is  expected  that  by  the  1st  of  January 
next,  which  will  perhaps  be  in  time  for  the  use  of  Congress  at  its  next 
session,  some  reliable  information  upon  this  subject  can  be  given. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 

Major  of  Ungineers. 
The  Chief  of  Engineers,  U.  S.  A. 

[Indoraement.]     v 

Office  Chief  of  Engineers, 
M  TJ.  8.  Army, 

October  21,  1887. 

Respectfully  referred  to  Col.  Thos..  Lincoln  Casey,  Corps  of  Engi- 
neers, for  consideration  of  the  Board  of  Engineers,  and  for  such  views 
and  remarks  as  may  seem  advisable  in  the  premises. 
By  command  of  Brigadier-General  Dnane. 

Jas.  C.  Post, 

Major  of  Engineers. 


report  of  the  board  of  engineers  upon  surveys  at  the  en- 
trance of  brazos  riyer,  at  pass  gavallo,  and  at  brazos 
santiago,  texas. 

The  Board  of  Engineers, 

New  York  City^  November  11, 1887. 

General  :  The  Board  of  Engineers,  after  considering  the  reports  of 
Major  Ernst,  Corps  of  Engineers,  upon  his  surveys  at  the  entrance  of 
Brazos  Biver,.at  Pass  Cavallo,  and  at  Brazos  Santiago,  on  the  coast  of 
Texas,  referred  by  your  indorsements  of  October  21,  October  11),  and  Oc- 
tober 10, 1887,  respectively,  for  suggestions  from  an  information  of  the 
Board,  has  the  honor  to  submit  the  following  suggestions : 

About  twenty  years  ago  extensive  works  for  the  improvement  of  the 
harbors  on  the  Texas  coast  were  inaugurated.  These  harbors  all  have 
characteristic  features  in  common.  A  sandy  cordon,  thrown  up  by  waves 
and  littoral  currents  due  to  winds,  extends  along  the  whole  shore,  often 
forming  a  series  of  lagoons  between  itself  and  the  mainland.  The  rivers 
of  Texas  are  small,  and  at  seasons  of  low  water  have  too  insignificant 
discharges  to  scour  their  outlets  into  the  Gulf.  The  lagoons,  shal- 
low and  often  mutually  connected,  cover  inside  the  passes  extensive 
areas;  but  unfortunately  the  tidal  oscillation  which  supplies  the  only 
constant  power  available  for  deepening  the  passes  Wrcou^  'Ovi^i  ^^^st^ws. 
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is  only  about  1  foot  in  height.  Hence,  the  volume  of  tidal  flow  to  and  frou 
the  lagoons  is  ordinarily  small,  and  the  currents  consequently  weak,  Dot- 
withstanding  the  immense  areas  of  many  of  these  basins.  When,  how- 
ever, long  continued  southeasterly  gales  have  raised  the  water-level 
behind  the  cordon  several  feet,  a  sudden  norther  will  force  out  an  im- 
mense volume,  and  in  so  short  a  time  as  to  generate  a  current  d^tme- 
tive  to  ordinary  contraction  works.  Add  to  these  difficulties  the  fact 
that  the  teredo  abounds  on  this  coast  and  is  quick  to  destroy  timber  or 
brush  in  mattresses,  that  the  stone  supply  is  limited  and  costly,  and  that 
even  the  sand  is  too  fine  for  good  concrete,  and  it  is  easy  to  see  that 
works  of  practical  harbor  improvement  must  be  undertaken  in  the  most 
systematic  manner  to  attain  success.  By  this  is  meant  that  the  fundsfor 
their  construction  should  be  supplied  at  regular  intervals,  in  sufficient 
sums  to  execute  the  work  in  an  economical  manner,  and  with  such  mar- 
gins that  a  watch  can  be  kept  on  the  works  and  repairs  applied  as  soon 
as  injuries  occur. 

Failures  of  funds  and  consequent  suspension  of  work  have  often  oe- 
curred  at  critical  periods^  leaving  the  teredo  to  destroy  the  brush  mat- 
tresses, and  the  waves  and  currents  to  readjust  the  sand  in  newob- 
structions  perhaps  more  troublesome  to  attack  than  those  originally 
encountered. 

Breaches  in  the  jetties,  which  taken  in  time  would  have  easily  beeo 
repaired,  have  been  extended  and  have  entailed  ruinous  consequences. 

These  facts  are  brought  into  such  prominence  by  these  recent  surveja 
that  it  is  impossible  to  resist  the  conviction  that  a  change  of  system  of 
improvement  on  the  Texas  coast  is  demanded.  Most  of  the  harbors  are| 
prospective  rather  than  real  avenues  of  commerce.  It  is  expected  bj 
the  projectors  to  build  up  an  extensive  shipping  trade  by  providing  fnr 
the  products  of  the  interior  outlets  where  nature  has  barred  the  way. 
In  the  opinion  of  the  Board  it  has  been  a  mistake  to  attempt  this  task 
at  too  many  sites  at  once.  One  good  shipping  port,  say  at  Oalvestoo, 
and  another  at  Aransas,  would  afford,  it  is  believed,  ample  outlet  for  the 
present  needs  of  commerce,  especially  since  the  extension  of  the  rail- 
roads has  increased  facilities  for  shipment. 

The  Board  would  suggest  that  no  further  works,  of  improvement  be 
attempted  at  present  at  the  sites  under  consideration,  but  that  liberai 
appropriations  be  asked  for  the  two  harbors  above  suggested.  We  say 
liberal  appropriations,  because  the  experiences  detailed  in  the  reports 
show  that  works  upon  this  coast  suitable  for  the  improvement  of  the 
inlets  must  be  much  heavier  and  more  CQStly  than  any  works  heretotbre 
projected  or  executed.  If  it  is  obligatory  to  expend  the  small  balances 
of  funds  now  available  for  works  at  the  three  harbors  under  considera- 
tion, then  they  should  be  expended  in  such  works  as  are  now  being  used 
at  Galveston  and  which  recent  experiences  at  that  harbor  would  seem 
to  show  are  adapted  to  the  nature  of  the  problem. 

The  original  papers  which  formed  the  subject  of  this  report  are  re- 
turned herewith. 

Bespectfully  submitted. 

Thos.  Lincoln  Casey, 

Colonelj  Corp '  of  Engineers. 
Henry  L.  Abbot, 
Colonel  of  Engineers^  BvL  Brig.  Oen. 
Walter  McFaklanb, 

Lieut  Col.  of  Engineers. 
W.  R.  Kino, 

Major  of  Engineers. 

The  Chtep  op  ^^c^rra^s^u^^  "C^,  ^. 
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T6. 

IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO  MATAGORDA  BAY,  TEXAS. 

At  the  begiDoiug  of  the  fiscal  year  a  party  was  in  the  field  engaged 
in  a  resurvey  of  the  entrance  and  a  careful  examination  of  the  works 
formerly  constructed.  The  field  work  was  completed  late  in  July.  The 
information  collected  was  made  the  subject  of  my  special  report  of  Oc- 
tober 1,  1887;  copy  appended.  It  was  found  that  the  work  previously 
constructed  had  practically  disappeared,  that  if  resumed  it  must  be 
begun  anew  and  at  a  greatly  enlarged  estimate  of  cost,  and  that  the 
funds  available,  being  only  about  I  per  cent,  of  the  estimated  cost  of 
the  new  jetty,  could  not  be  applied  without  a  probability  that  they 
"Would  prove  a  total  loss.  The  commerce  of  Pass  Cavallo  had  been  stead- 
ily decreasing  since  1872  until  in  1887,  by  the  custom-house  standard, 
it  vanished  entirely,  only  a  few  small  coasting  schooners  having  entered 
the  Pass  in  that  year.  Accordingly  the  work  was  not  resumed  during 
the  year. 

There  being  no  appropriation  for  this  improvement  in  the  river  aiid 
barbor  bill  now  before  Congress,  it  is  inferred  that  the  work  is  aban- 
doned.«  Accordingly  no  estimate  for  carrying  it  on  during  the  fiscal 
year  ending  June  30, 1890,  is  submitted,  and  it  is  recommended  that  no 
further  appropriations  be  made. 

A  special  agent  was  employed  during  the  year  who  Kept  a  daily  record 
^f  all  incoming  and  outgoing  trade.  A  complete  statement  of  the  com- 
merce which  used  Pass  Cavallo  during  the  year  has  been  compiled  from 
this  record,  and  is  hereto  appended. 

The  original  estimated  cost  of  this  work  as  revised  in  1887  is (4, 118, 487. 72 

The  aggregate  amount  appropriated  to  July  1,  1888,  is 327, 500. 00 

The  amoant  expended^  iuclnding  outstanding  liabilities,  is 292,050.22 

The  work  is  located  in  the  collection  district  of  Saloria.  The  nearest  light-honse 
is  upon  Matafforda  Island.  There  was  no  revenue  collected  at  Indianola  or  Port  La- 
vaca during  tne  fiscal  year  ending  June  30,  1888. 

Money  statement  . 

July  1,  1887,  amount  available $37,404.84 

July  1,  1838,  amount  expended  during  fiscal  year,  exolosive  of 

liabilities  outstanding  July  1,  1887 $1,950.06 

July  1,  1888,  outstanding  liabilities 5.00 

1,955.06 

July  1,1888,  balance  available 35,449.78 


COMMERCIAL  STATISTICS  OF  PASS  CAVALLO,  TEXAS,  FOR  FISCAL  YEAR  ENDING  JUNK 

30,  188:i. 


(Reported  by  Special  Agenta  W.  H.  Woodward,  Jr.,  and  Thomaa  P.  Woodward,  of  Port  Laraea,  Tex.] 

The  trade  of  Pass  Cavallo  was  carried  in  eleven  schooners,  plying  between  Port 
Lavaca  and  Galveston.  Their  length  on  deck  is  from  40 feet  to  86  feet,  draught  when 
loaded  3  feet  to  5  feet,  with  tonnage  ranging  from  12  to  78  tons  each.    They  made 
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75  trip6/40  arrivals  and  35  departures.    The  total  tonnage  of  vessels  arriving  wm  8. 
tons,  and  of  vessels  departing  was  766  tons.    The  freight  carried  was  as  follows: 

nCPORTS. 


▲rtiole. 


General  mwobandlM barreli.. 

Lamber ^ feet.. 

Shingles 

C<Md tone.. 


Totel. 


Qiisnti^. 


1,070 

128,000 

175,000 

8 


Approximate 
Tftlne. 


$21,400 

$i.i2e.Bi 

1.870 

727. 5» 

700 

r.M 

130 

3&l» 

XXPOBTS. 


24,  OM 


Frei^t 


l,i7&tt 


Hidee,  wooVead  skint 

Bones 

poonds.. 

tons.. 

104,570 
130 

18,850 
1.330 

1.03S.M 

ToUl 

15.180 

i,snLi* 

Total  Talae  ef  trade  fbr  the  Tear  ......c 

S9,270 
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SURVEY  AND  EXAMINATION  OF  PASS  CAVALLO^  TEXAS. 

-  V  United  States  Engineer  Office, 

Oalveatany  Tex.,  October  1,  1887. 

Sir  :  The  river  and  harbor  act  of  Angast  5,  1886,  contained  the  fol- 
lowing item,  viz :  ^^  Improving  Pass  Gavallo;  Texas :  continuing  im- 
provement, thirty-seven  thousand  five  hundred  dollars."  By  your  letter 
of  November  26, 1886,  I  was  directed  to  submit  a  project  for  the  ex 
penditure  of  this  sum.  The  work  had  been  suspended  since  July,  18S5, 
and  but  little  was  known  in  this  office  as  to  its  condition  or  the  results 
accomplished  by  it.  A  necessary  preliminary  to  the  preparation  of  a 
project  for  prosecuting  the  work  was  a  resurvey  of  the  locality  and  a 
careful  examination  of  the  jetty.  Under  the  authority  contained  in  your 
indorsement  of  December  10, 1886,  upon  my  letter  of  December  1, 1886, 
this  survey  and  examination  has  now  been  made.  I  have  the  honor  to 
transmit  herewith  the  following  maps  and  drawings :  1,  map  of  the  re- 
cent survey;  2,  sheet  of  sections;  3,  comparative  chart. 

The  improvement  of  the  entrance  was  begun  in  1881  ander  a  plan 
proposed  by  the  Board  of  Engineers  for  Fortifications  and  River  and 
Harbor  Improvements,  in  their  report  dated  August  9, 1879  (see  Annual 
Beport  Chief  of  Engineers,  1 880,  page  1259).  The  project  contemplated 
the  construction  of  one  jetty  upon  the  south  side  of  the  pass,  and  groins, 
if  necessary,  to  protect  the  face  of  Matagorda  Island  from  erosion.  The 
jetty  was  to  be  high,  7,600  feet  long,  and  to  terminate  at  the  18-foot 
curve.  Its  cost  was  estimated  to  be  $760,100.  It  was  expected  to  secure 
and  maintain  a  channel  depth  of  12  feet,  the  natural  depth  being  from 
7  to  13  feet. 

The  location  of  the  jetty  as  constructed  is  shown  upon  the  map.  It 
was  composed  of  superposed  mattresses  of  brush,  ballasted  with  stone. 
The  total  length  of  foundation  course  laid  was  5.253  feet.  Beginning 
at  the  extreme  inner  end,  A,  the  foundation  was  30  feet  wide,  and 
gradually  increased  to  60  feet  at  B,  the  distance  from  A  to  B  being  1,325 
feet.  For  the  first  665  feet  from  A  it  was  laid  upon  dry  land,  and  for 
the  remainder  of  the  distance  to  B  in  very  shoal  water,  1  to  2  feet  deep. 
From  B  to  D,  a  distance  of  2,205  feet,  it  was  60  feet  wide,  and  from  D 
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to  E,  a  distance  of  1,723  feet,  it  was  90  leet  wide.  At  A  the  top  of  the 
jetty  was  aboat  6  feet  above  high  water,  and  it  gradaally  sloped  to  the 
level  of  high  water  at  B.  From  B  to  t)  two  tiers  of  mattresses  were 
placed  in  1882,  and  subsequently  other  tiers  were  added  netir  the  shore, 
until  the  crest  was  above  the  water-surface,  or  near  it,  for  a  distance  of 
931  feet  outward  from  G.  From  D  to  £  only  the  foundation  course  was 
placed. 

An  approximate  profile,  showing  the  level  of  the  crest  as  accurately 
a^  the  constructfon  records  permit,  is  shown  in  red  upon  Fig.  1,  sheet 
of  sections.  Upon  the  same  figure  is  shown  in  black  the  crest  of  the 
jetty,  as  found  by  the  recent  examination.  Figures  2  to  12  are  cross- 
sections  of  the  jetty,  taken  at  various  points,  shown  upon  Fig.  1. 
Beginning  at  A,  the  crest  of  the  jetty  is  now  exposed  about  1  foot  above 
the  level  of  the  sand  for  a  distance  of  about  775  feet,  and  is  not  far  from 
where  it  was  placed.  For  the  remainder  of  the  distance  to  the  shore- 
line B,  about  550  feet,  it  is  buried  in  sand  to  a  depth  of  about  2.5  feet. 
The  average  height  to  which  it  was  built  here  was  4.3  feet  above  the 
original  b^tom.  Its  present  average  height  is  2.3  feet,  a  loss  of  2  feet, 
or  about  47  per  cent.  From  B,  for  a  distance  of  about  1,160  feet  out- 
ward, the  top  of  the  jetty  is  exposed  above  the  bottom.  The  average 
height  to  which  it  was  built  here  was  8  feet  above  the  original  bot- 
tom. Its  average  height  above  the  same  surface  is  now  1.22  feet, 
which  is  a  loss  of  6.78  feet,  or  about  85  per  cent.  A  trench  from  3  to  7 
feet  deep  is  found  upon  each  side  of  the  jetty  here  for  a  distance  of 
about  400  feet,  and  a  shallower  trench  upon  the  south  side  for  the  re- 
mainder of  the  distance,  except  immediately  next  the  shore.  The  re- 
maining 2,768  feet  of  the  jetty  is  either  buried  in  sand  or  on  a  level 
with  it.  The  average  height  to  which  it  was  built  here  was  3.44  feet 
above  the  original  bottom.  Its  average  height  is  now  2.36  feet  below 
the  same  surface,  which  is  a  loss  of  5.8  feet,  or  about  168  per  cent.  From 
which  it  appears  that  out  of  the  total  length  of  5,253  feet  of  jetty  con- 
structed about  775  feet,  built  upon  shore  and  constituting  a  root  to  the 
jetty  rather  than  the  jetty  itself,  has  been  well  maintained,  1,710  feet 
has  diminished  in  height  from  47  to  85  per  cent.,  and  the  remaining 
2,768  feet  has  practically  disappeared. . 

The  trenches  which  have  been  formed  at  the  sides  of  the  portion  of 
the  work  which  remains  constitute  a  disadvantage  in  its  further  prose- 
cution, which  more  than  counterbalances  the  advantage  of  utilizing  th^^ 
material  now  in  place.  Upon  figures  4,  5,  6,  and  7  is  shown  the  out- 
line of  a  finished  jetty  made  of  the  least  size  that  can  be  used  even  in 
very  shoal  water.  It  is  12  feet  thick  on  top  with  side  slopes  of  1  upon 
2,  and  extends  5  feet  above  mean  low  tide.  The  base  extends  out  into 
the  trenches,  as  shown.  The  average  area  in  the  four  figures  of  the  cross- 
section  to  be  filled  below  the  original  bottom  is  187  square  feet.  The 
average  area  which  the  old  jetty  now  occupies  above- the  original  bottom 
is  104.5  square  feet.  That  is,  if  the  original  bottom  could  be  restored,  and 
no  jetty  had  been  build,  the  jetty  would  have  82.5  square  feet  less  area 
of  cross-section  than  must  now  be  added  to  it.  It  will  be  economy  to 
abandon  the  present  site  and  lay  out  a  new  line  parallel  with  the  pres- 
ent one  and  about  250  feet  west  of  it. 

The  stone  used  for  ballast  was  in  pieces  weighing  from  30  to  150 
pounds  each.  The  mattresses  were  loade<l  with  about  22  pounds  to  the 
square  foot.  Stone  of  this  size  is  very  easily  moved  by  the  waves,  but 
there  is  no  record  of  any  of  the  mattresses  having  been  carried  away. 

Samples  of  brush  were  obtained  at  many  points  along  the  jetty  by 
fastening  an  iron  hook  to  a  pole  and  working  it  down  through  sand  and 
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Btone  antil  it  became  fast  in  {he  brush,  when  a  sample  was  pulleil  ou 
All  of  these  samples  were  badly  eaten  by  the  teredo,  the  worm  in  ^vu 
cases  being  still  alive.  The  only  sound  brush  foaud  was  some  8we< 
bay,  taken  from  the  jetty  near  the  shore.  The  diminution  in  height  * 
the  jetty  must  be  largley  due  to  destruction  by  the  teredo. 

The  fact  that  the  top  of  the  jetty  is  for  a  large  part  of  its  length  now 
below  the  original  bottom  shows  that  there  has  been  bodily  settlement 
also.  The  soil  is  incompressible  and  resembles  in  everi^-  resj^ect  that  at 
Galveston,  where,  in  the  Fort  Point  lighthouse,  a  pressure  of  2.65  toM 
per  square  foot  has  been  applied  without  settlement.  The  settlement 
here,  then,  is  due  to  scour  under  the  base. 

The  comparative  chart  shows  much  oscillation  of  the  carves  of  eqaal 
depth,  but  none  that  can  be  attributed  to  the  jetty.  In  front  of  the 
main  channel  the  12-foot  and  18-foot  contours  are  about  where  they  were 
in  1885.  The  12-foot  contour  is  several  hundred  feet  in  advance  of 
where  it  was  in  1878,  but  the  18-foot  contour  is  very  slightly  in  advance 
of  where  it  was  at  that  time.  The  distance  between  the  12  foot  curves 
inside  the  bar  and  outside  was  about  1,630  feet  in  1878,  1,800  feet  in 
1885,  and  1,600  feet  in  1887.  The  channel  depth  over  the  bar  was  9i 
feet  in  1839,  9  feet  in  1853,  13  feet  in  1854,  8  feet  in  1856,  7  feet  in  1871, 
7  feet  in  1873,  9  feet  in  1878,  and  9.5  feet  in  1885.  It  is  now  9.5  feet 
The  effect  to  be  mast  feared  from  an  effective  jett^'  is  an  enlargement 
of  the  side  channel  or  a  shifting  of  the  main  channel,  but  there  seems 
as  yet  to  be  no  marked  tendency  in  either  direction.  The  shore-lioe  of 
Matagorda  Island  is  generally  much  in  advance  of  where  it  was  in  1878. 
In  some  places  it  is  in  advance  and  in  others  in  rear  of  where  it  was  in 
1873.  It  is  generally  in  rear  of  where  it  was  in  1856.  l7iK>n  the  wholt 
there  is  no  evidence  that  the  protection  of  the  island  by  grroius  or  other 
wise  is  required. 

The  same  lessons  are  taught  here  that  have  been  taught  at  Galveston. 
Brazos  River,  Aransas,  and  Brazos  Santiago.  They  are  that  the  jet- 
ties must  be  made  heavier,  that  the  materials  of  which  they  are  compo$d 
must  be  teredo  proof,  and  above  aU  that  they  can  not  be  successfully 
constructed  by  intermittent  effort.  In  the  present  case  the  sum  of 
$290,000,  or  about  38  per  cent,  of  the  estimated  cost  of  the  jetty,  was 
expended  prior  to  July  1,  1886.  Yet  not  only  no  progress  has  been 
made,  but  the  effect  of  the  work  has  been  to  injure  the  site  chosen  for 
it,  so  that  it  will  be  cheaper  to  abandon  it  and  choose  anotl^er  one.  Hie 
lightness  of  the  structure  and  the  teredoare  not  sufficient  to  account  for 
this.  Neither  of  these  causes  could  have  placed  the  mattresses  where 
they  are  now  found,  below  the  original  bottom  and  buried  in  sand. 

The  work  began  in  January,  1^1 ;  was  suspended  from  February, 
1882,  to  July,  1882;  from  September,  1882,  to  October,  1883;  from 
March,  1884,  to  April,  1885,  and  from  July,  1885,  to  the  present  time.  Dur- 
ing these  periods  there  was  no  one  present  at  the  locality  whose  busi- 
ness it  was  to  note  what  was  going  on  at  the  foundations,  and  there  were 
no  means  to  repair  damages  if  they  had  been  noted.  Under  these  cir 
cumstances  no  better  results  could  have  been  expected  if  the  jetty  had 
been  teredo  proof  and  heavy  enough  to  resist  the  most  powerful  waves. 
The  more  effective  the  jetty  as  an  obstruction  to  the  waters,  the  more 
violently  the  foundations  would  have  been  attacked.  It  is  highly  prob- 
able that  if  the  jetty  had  been  built  of  the  same  weight  and  materials 
as  it  is  proposed  in  the  future  to  use  in  these  structures,  its  crest  to-day 
would  be  but  little,  if  any,  higher  than  it  now  is.  This  undermining 
action  is  bound  to  occur,  and  being  a  progressing  action,  it  must  be  met 
progressively.  An  engineering  staflf  must  be  at  hand  at  all  times,  pro- 
vided with  tbe  meau^  ii^c^^^^t^  \j^  ixi^C^^  ^\sir>cl  ^^-^^c^^.  4:^^^'^XKsc^s^i$^\)&«a 
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may  from  time  to  time  be  required.  No  portion  of  the  work  cau  be  re- 
^rded  as  flDished  until  its  foundations  have  been  attacked  by  and  de- 
fended from  the  wear  and  tear  of  several  years'  service  and  of  the 
severest  storms. 

The  length  of  the  jetty  to  be  constructed  upon  the  new  line  extend- 
ing out  to  the  18-foot  curve  is  7,100  feet.  The  inner  i)ortion  following 
the  old  line  is  about  1,130  feet  long.  Of  the  latter  a  length  of  about 
200  feet  must  be  raised  to  bring  its  crest  6  feet  above  mean  low  tide. 
The  quantity  of  material  required  in  the  work,  supposing  it  to  settle 
about  25  per  cent,  of  its  height,  is  306,116  cubic  yards.  Stone  suitable 
for  the  work  must  be  carried  to«  the  spot  by  vessels,  either  from  the 
Northern  States  or  from  a  Texas  port  after  rehandling.  It  is  estimated 
to  cost  $11  per  cubic  yard.  If  concrete  be  used,  the  ingredients  must 
be  brought  from  a  distance,  and  the  cost  per  cubic  yard  will  not  be 
much  less.  Some  concrete  used  here  in  1881,  made  of  Rosendale  cement, 
beach  sand,  and  shells,  cost  $7.50  per  cubic  yard.  Instead  of  these  in- 
gredients Portland  cement,  pit  sand,  and  stdhe  should  be  used,  all  of 
them  more  expensive.  In  the  absence  of  exact  data  upon  the  subject 
I  should  estimate  the  cost  of  concrete  at  not  less  than  $10  or  $11  per 
cubic  yard.  At  $10  the  cost  of  the  material  will  be  $3,061,150,  to  which 
should  be  added  25  per  cent,  for  contingences,  making  the  total  esti- 
mated cost  of  the  work  $3,826,437.50.  This  estimate  is  for  a  jetty  ex- 
tending 5  feet  above  mean  low  tide,  having  a  width  on  top  of  12  feet  at 
the  shore  end,  increasing  to  24  feet  at  the  sea  end,  and  having  side 
slopes  of  one  upon  two,  which  id  the  steepest  slope  that  can  be  con- 
structed with  loose  stones  of  moderate  size  even  in  very  shoal  water. 

It  is  possible,  but  not  certain,  that  the  work  when  completed  will  se- 
cure and  maintain  a  depth  of  12  feet  over  the  bar.  The  improvement 
of  this  entrance  is  the  most  uncertain  and  difficult  undertaking  that  has 
been  projected  upon  the  Texas  coast.  It  is  made  so  by  its  peculiar 
whistle  shape  and  by  the  more  violent  action  of  storms  in  Matagorda 
Bay.  This  bay  has  a  larger  clear  expanse  and  greater  depth  than  any 
other  bay  upon  the  coast.  A  storm-tide  adds  more  water  to  it,  and  the 
water  has  less  friction  to  contend  with  in  its  movements  than  in  any 
other  bay.  The  fact  that  the  work  must  practically  begin  afresh  at  the 
beginning,  and  under  a  new  and  greatly  enlarged  estimate  of  cost,  leads 
to  a  consideration  of  what  the  value  of  it  will  be  to  commerce  after  its 
completion.  There  is  now  no  town  upon  Matagorda  Bay  except  the 
village  of  Matagorda.  This  town  has  a  population  of  about  450 ;  is 
situated  upon  the  shoal  eastern  part  of  the  bay,  and  has  no  sea-trade 
of  any  kind,  and  no  prospect  of  any.  Efforts  have  been  made  to  es- 
tablish a  town  upon  the  western  shore  of  the  bay  near  deeper  water. 
Various  preliminary  settlements  were  finally  concentrated  in  the  town 
of  Indianola,  which  was  at  one  time  quite  flourishing.  It  was  a  port  of 
entry,  and  was  connected  by  rail  with  the  interior.  Its  population  in 
1870  was  about  1,900.  In  the  storm  of  1875  it  was  submerged,  and  with 
the  exception  of  the  larger  business  houses,  was  entirely  swept  away 
with  great  loss  of  life.  Its  population  in  1880  was  931.  The  storm  of 
1886  finished  its  destruction.  The  business  of  the  custom-house  is  now 
done  at  Eagle  Pass,  on  the  Rio  Grande.  The  railway  has  been  taken 
up.  The  place  is  abandoned.  The  only  town  upon  any  tributary  bay 
is  Port  Lavaca,  having  a  population  of  about  800,  situated  at  the  head 
of  Lavaca  Bay,  and  separated  from  water  12  feet  deep  by  about  19  miles 
of  shoals.  A  vessel  drawing  about  7  feet  could  reach  it  unless  obstructed 
by  the  shoal  which  separates  Lavaca  Bay  from  Matagorda  Bay.  (See 
Coast  Survey  chart  No.  107.) 
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The  foIlowiDg  table  gives  the  commercial  statistics  of  the  entnb 
for  different  years  as  they  have  been  reported  from  time  to  time  in 
Annnal  Reports  of  the  Chief  of  Engineers : 
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For  the  years  1871  to  1886,  inolnsive,  only  such  vessels  are  report 
as  were  reqnired  by  law  lo  enter  and  clear  at  the  castomhoose.    I 
entrances  in  some  cases  largely  exceed  the  clearances,  which  is  explain 
by  the  fact  that  their  inward  cargoes  often  consisted  in  part  of  goo 
requiring  entrance,  while  on  the  return  trip  the  cargoes  were  exclosiTi 
of  domestic  goods  requiring  no  clearance.    For  the  year  1887  tliere  w( 
no  entrances  or  clearances  at  the  customhouse,  but  a  complete  statem< 
of  the  coasting  trade  is  given.    It  will  be  observed  that  the  commei 
using  the  entrance  has  been  steadily  decreasing  nhtil  in  1887,  by  t 
custom-house  standard  it  vanished.   'During  the  months  of  July  a 
August,  1887,  fL\/d  schooners  visited  Poi*t  Lavaca  from  the  Golf 
Mexico,  drawing  from  4  to  5  feet  when  fully  loaded,  their  lengths 
deck  being  from  40  to  52  feet.    Their  tonnage  was  from  15  to  30  to 
each.    They  made  an  average  of  two  visits  each,  making  the  toi 
number  of  entries  for  the  two  months  10,  and  the  total  tonnage  200  toi 
They  brought  in  lumber  and  general  merchandise  and  went  out  in  ImI- 
last  except  in  two  instances,  when  they  took  out  some  hides  and  wo 
This  was  the  entire  trade  which  used  Pass  Cavallo  during  those  Uv 
months.    If  it  be  taken  as  an  average  for  the  year  the  total  tonna^ 
for  the  present  year  will  be  1,200  toos,  which  is  nearly  the  same  as  that 
of  the  last  fiscal  year.    It  is  submitted  that  these  facts  should  be  pre- 
sented to  Congress  before  the  work  is  again  undertaken. 

In  any  event  the  funds  now  on  hand  are  not  sufficient  to  justify  he- 
ginning  the  work.  The  sum  available  October  1  is  $36,401.78,  or  le88 
than  1  per  cent,  of  the  estimated  cost.  To  begin  the  work  with  this 
amount  would  probably  result  in  its  total  loss. 

It  is  accordingly  recommended  that  nothing  fhrther  be  done  at  Pass 
Cavallo  until  the  work  shall  receive  the  indorsement  of  Congress  in  the 
light  of  the  information  heregiven,  and  until  a  sum  of  money  very  much 
larger  than  that  now  on  hand,  say,  ten  or  twenty  times  the  amount,  he 
available  for  beginning  the  work. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  o/JBngineen. 

The  Chi£P  op  Engineers,  U.  8.  A. 

[Indorsement.] 

Office  Chief  of  Engineers, 

cr.  s.  armt, 

October  19,  1887. 
Respectfully  referred  to  Col.  Thos.  Lincoln  Casey,  Corps  of  Engineers, 
President  of  t\i^  Boax^  ol  'Eiti^\\i^«t^>  iorc  \Xi^  ^^^totxsv'^Nsv'cs^v^^^iSi^^Qara 


m 


APPENDIX  T — REPOBT  OP  MAJOR  ERNST.       1307 

and  for  any  suggestions  it  may  be  deemed  advisable  to  make.    To  be 
returned. 

By  command  of  Brigadier-General  Dnane. 

Jas.  0.  Post, 

Major  of  Engineer %. 

Note.— Report  of  the  Board  of  Engineers,  attached  to  T  5  of  this  appendix. 


T7. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  AND 

CORPUS  CHRISTI.  TEXAS. 

A  de6Ci*iption  of  this  locality  and  of  the  works  undertaken  for  its  im- 
provement was  given  in  my  report  of  June  22, 1887,  hereto  appended* 
A  necessary  preliminary  to  any  attempt  to  construct  jetties  for  the  pur- 
pose of  deepening  the  channel  over  the  bar  was  to  fix  t^e  position  of  the 
Pass  by  protecting  its  southerly  shore  from  erosion.  On  the  17th  of 
September,  1887,  a  contract  was  entered  into  with  Messrs.  A.  M.  Shan- 
non &  Co.,  of  Galveston,  Tex.,  for  doing  so  much  of  this  work  as  the 
amount  of  money  available  would  allow.  The  delivery  of  material  was 
begun  about  the  middle  of  November,  1887,  and  continued  slowly  until 
the  latter  part  of  June,  1888,  when  the  contract  was  completed. 

Beginning  near  the  inner  end  of  the  portion  exposed  to  erosion  tbe 
work  extended  seaward' about  1,895  feet.  For  this  distance  the  bank 
was  covered  with  a  layer  of  riprap  about  18  inches  thick  from  the  bot- 
tom of  the  channel  to  high- water  mark,  except  for  a  length  of  about 
615  feet  at  the  latter  end,  where,  for  want  of  funds,  it  was  carried  only 
to  low-water  mark.  For  a  large  part  of  the  distance  the  high-water 
mark  was  so  ill-defined  or  so  far  from  the  low- water  mark  that  it  wa» 
considered  best  to  develop  an  artificial  shoreline  by  building  up  a 
low  wall  of  riprap  and  connecting  it  with  return  walls  with  the  high 
ground  in  rear.  Wherever  the  old  work  could  be  found  well  defined 
it  was  utilized  as  part  of  the  new  protection.  The  total  area  of  the 
slope  covered  by  the  new  work  was  46,109  square  yards,  surrounding- 
5,428  square  yards  of  old  work  upon  which  no  new  material  was  placed* 
The  work  appears  to  be  efficient,  having  stood  all  tests  to  which  it  has- 
thus  far  been  subjected.  It  should  be  extended  about  600  feet  further 
towards  the  Gulf.  It  is  under  the  immediate  supervision  of  Mr.  J.  E» 
Savage,  assistant  engineer.  The  report  of  Mr.  Savage,  to  which  atten- 
tion is  invited  for  further  details,  is  hereto  appended. 

The  contingencies  for  inspecting  and  conducting  this  work  have  been 
heavy,  owing  to  its  isolated  position  and  the  difficulty  of  procuring  the 
material  in  sufficient  quantities.  The  steam-tug  Molyneux  was  employed 
as  a  dispatch-boat  to  communicate  with  Bockport  and  Corpus  Ghristi, 
and  her  crew  were  employed,  when  necessary,  to  aid  the  marine  diver. 

The  river  and  harbor  bill  now  before  Congress  contains  an  item  of 
$  100,000  for  continuing  the  improvement  of  this  locality  during  the  fiscal 
year  ending  June  30, 1889.  Should  the  bill  become  a  law  it  is  proposed 
to  use  so  much  of  this  amount  as  may  be  necessary  to  complete  the  pro- 
tection of  the  southerly  shore  of  the  Pass,  and  to  hold  the  balance  in 
reserve  until  by  further  appropriations  an  amount  becomes  available 
sufficient  to  justify  beginning  the  construction  of  the  south  jetty.  The 
amount  which  should  be  on  hand  before  work  upon  either  jetty  be  begu» 
is  placed  by  the  Board  of  Engineers,  in  their  report  of  July  19,  1887,. 
herewith,  at  $500,000.    I  beg  leave  to  join  in  that  opinion.    The  amount 
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provided  for  the  coming  year — $100,000 — is  so  macb  at  variance  wi 
the  amount  recommended  by  me  in  my  last  annaai  report — (1,500^000 
that  I  have  concluded  to  reduce  my  estimate  this  year  to  the  least  amon 
that  will  justify  resuming  work  upon  a  jetty.  The  sum  estimated  f 
continuing  the' work  during  the  year  ending  June  30,  1890,  is  $500,0(] 
with  which  it  is  proposed  to  begin  the  work  of  building  up  the  shore 
•end  of  the  old  south  jetty  and  extending  it  seaward  upon  the  line«  indi- 
cated in  my  last  annual  report. 

A  special  agent  was  employed  during  the  year  at  Corpus  Ghristi  and 
another  at  Emskport,  who  kept  a  daily  record  of  all  incoming  and  oat- 
going  trade. 

The  commeroial  statistics  of  Aradsas  Pass,  compiled  from  these  records,  and  also  tbt 
fltatement  of  the  collector  of  the  port  at  Corpus  Christ!,  are  hereto  appended : 

The  ori ji^inal  estimated  cost  of  this  work,  as  revised  in  1887,  is $2, 052, 543.  "^ 

The  aggregate  amount  appropriated  to  July  1,  1888,  is 481, 250. 

The  amount  expended,  including  outstanding  liabilities,  is...« 479, 067. 

In  addition  to  this  (contributed  in  1883  by  citizens  of  Rockport  and  Cor- 
pus Christi)  there  was  expended  the  sum  of ^..         J^,do& 

The  work  is  located  in  the  collection  district  of  Corpus  Christi,  Tex.  The  neart 
light-house  is  ui>on  Harbor  Island  lust  inside  the  entrance. 

The  amount  of  revenue  collected  at  the  port  of  Corpus  Christi  daring  the  fist 
year  ending  June  30,  1888,  was  $390.25.  ' 

Money  statement. 

July  1, 1887,  amount  available , #97,631 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1^7 |72, 758. 51 

July  1,  1888,  outstanding  liabilities 22,691.27 

r-       95,449 

July  1,  1888,  balance  available 2,18i 

Amount  appropriated  by  act  of  August  11,  1888 100,000 

Amount  available  for  fiscal  year  ending  June  30,  1889 102. 182. 

r  Amount  (estimated)  required  for  completion  of  existing  project 1, 471, 293. 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30,  1890 600,000. 

{.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V     harbor  acts  of  1866  and  1867. 
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Abstract  of  propo9aU  for  protecting  the  shore  of  Araneas  Ptue,  Tex,,  from  eroeion,  reoiktd 
in  response  to  advertisement  dated  August  1, 1887,  and  opened  September  1, 1887,  at  Gel- 
vestoHj  Tex,,  by  Ma},  O.  H,  Ernst,  Corps  of  Engineers. 

[28,000  cubic  yards  riprap.] 


No. 


1 
2 

d 

4 
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Name  and  addreaa  of  bidder. 


GasWUkeandJ.W.Biokey,  Aattin,  Tox 

Louisiana  Jetty  ana  Ligbtering  Company,  Kew  Orleans,  La 
T  H.  MioUctJoim,  San  Antonio,  Tex 


Charles  Clarke,  dalveaton,  Tex. 

A. M. Shannon  &Co.,  Galveeton,  Tex.* j. 


Par  cobfe 
yard. 


IM 

3.19 
2.K 


'Lowest;  accepted. 
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REPORT  OF  MR.   J.   £.   SAVAGE,  ASSISTANT  EXGIKBlSa. 

Aransas  Pass,  Tex.,  June  30,  1888. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  **Im- 
provemeut  of  Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,   Tex.," 
which  have  been  cariVeyd  oti  wwOl^x  -^ovlx  ivc^^ilvQw  «.\id  m.^  local  supervision  during  the 
fiscal  year  ending  3\ivift  ^0,  \^!^. 
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lu  accordance  with  your  official  instructions,  dated  Oetobe.^  ID,  1SS7,  I  assuiue<l 
charge  of  the  work  at  this  locality,  which  was  to  be  carried  ou  under  the  contract  or 
A.  M.  Shannon  &  Co.,  dated  September  17,  1887,  for  ^'protecting  the  shore  of  Aran- 
sas Pass,  Tex.,  from  erosion." 

A  clearer  idea  of  the  personnel  and  mode  of  conducting  the  work  may  be  obtained 
by  quoting  from  yoor  letter  of  instructions  mentioned  above,  which  I  take  the  liberty 
of  using,  as  follows: 

United  States  Engineer  Office, 

Galveston,  Tex.^  October  10,  1887. 

Sir  :  Yon  are  assigned  to  duty  as  assistant  engineer  in  local  charge  of  the  improve- 
ment of  Aransas  Pass,  Tex. 

You  will  please  take  up  your  residence  at  Corpus  Christi  or  Rockport,  or  at  the- 
Pass  itself,  as  you  mav  find  most  convenient  for  the  discharge  of  your  duties. 

A  copy  of  the  specincations  for  carrying  on  the  work  •  •  •  is  inclosed.  Sam- 
ples of  stone  have  already  been  furnished  you. 

Mr.  C.  H.  Butts  will  report  to  you  for  duty  as  inspector.  •  *  *  He  will  transfer 
to  you  the  public  property  for  which  he  is  now  responsible. 

The  tue  Molyneux  will  be  sent  to  yon  for  use  in  communicating  with  the  work. 
*  •  •  You  are  authorized  to  employ  in  connection  with  her  one  master,  •  *  • 
one  engineer,  -♦  •  •  one  fireman,  •  *  •  one  deck  hand,  •  •  •  and  on©^ 
cook.    »    •     * 

You  are  authorized  to  employ  a  marine  diver  *  *  *  as  soon  as  his  services  may 
be  reqnired. 

You  are  expected  to  take  full  control  of  the  work,  precisely  as  though  it  were  being- 
conducted  by  hired  labor.    The  contractors  and  all  their  employes  are  expected  to 
comply  with  your  instrnctions,  as  defined  in  the  third  specification. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 

Major  of  Engineers, 

Mr.  J.  E.  Savage, 

Assistant  Engineer, 

The  personnel  of  Government  employes  remained  substantially  as  shown  abov& 
throughout  the  year,  except  the  marine  diver,  who,  after  March  15,  was  only  occa- 
sionally employed,  and  that  it  was  found  necessary  to  employ  a  person  to  act  as  boat> 
man  and  watchman  and  to  hire  laborers  from  time  to  time^to  assist  in  surveys,  re- 
pairs of  office,  and  the  marine  diverts  inspections. 

I  arrived  upon  the  ground  October  15,  made  an  inspection  of  buildings  and  other 
property,  also  general  preparations  for  repairing  the  office  building  and  for  commenc- 
ing work.  This  work  was  to  be  a  revetment  of  the  northern  shore  of  Mustang-  Island 
(southern  bank  of  Aransas  Pass),  to  consist  of  a  layer  of  riprap  18  inches  thick,  ex- 
tending from  the  bottom  of  the  channel  to  high-water  mark. 

A  survey  of  the  locality  had  been  made  under  your  direction  the  previous  spring,, 
which  showed  the  initial  point  of  erosion  to  be  above  the  head  of  Mustang  Island  in 
Turtle  Cove,  and  that  above  that  point  and  below  Old  Groin  No.  7  the  6-foot  con- 
tour (average  depth  of  cove  at  entrance)  had  extended  eastward,  showing  considera- 
ble accretion.  Wishing  to  verify  this  data  and  obtain  more  definite  information  iu 
regard  to  width  of  slope  and  condition  of  the  old  protection  placed  in  1881,  a  survey 
and  series  of  cross-sections  of  the  bank  was  made  iu  the  latter  part  of  October,  and  it 
was  decided  to  commence  the  protection  at  Old  Groin  No.  1,  opposite  **  Rock  Island  *'' 
(a  relic  of  the  old  sand  spit  where  stone  and  brush  were  unloaded  in  1881),  justabovo 
the  point  of  erosion. 

The  contractors  were  delayed  by  bad  weather  and  other  causes,  so  that  the  work 
of  placing  riprap  was  not  commenced  until  November  13,  progressing  very  slowly 
throughout  the  winter  and  spring  following,  necessitating  an  extension  of  the  con- 
tract time  from  April  30  to  June  30.  A  great  deal  of  this  delay  was  due  U*  bad 
weather,  both  for  quarrying  stone  and  for  towing  across  the  bays,  and  some  I  under- 
stand was  owing  to  poor  rauroad  facilities  caused  by  bad  condition  of  the  track.  Tho 
long  tow  of  32  miles  from  Corpus  Christi,  through  the  narrow  *'  cut"  behind  Harbor 
Island,  precluded  the  possibility  of  the  night  work  in  towing  which  the  contractors, 
had  calculated  upon.     This  also  contributed  to  the  delay. 

The  method  of  placing  stone,  as  defined  in  the  specifications,  was  as  follows: 

Beginning  at  the  foot  of  the  slope  the  protection  will  be  placed  in  convenient  sec- 
tions, say  of  the  length  of  a  barge,  and  will  be  completed  up  to  high-water  mark  oe-^ 
fore  any  material  be  deposited  in  the  adjoining  sections.  As  far  as  practicable  this 
method  was  carried  out.  The  barges  were  anchored  at  the  foot  of  the  slope,  the  loca- 
tion determined  by  a  system  of  suitable  ranges  on  shore  and  in  Turtle  Cove,  and  as 
stone  was  placed  were  moved  toward  shore  a  given  distance  (about  5  feet  at  a  time) 
by  means  of  tagged  anchor-lines,  the  movement  being  verified  also  by  taking  check- 
angles  with  the  sextant.    After  emptying  a  barge  in  this  manner  a  set  of  sextant 
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angles  were  taken  for  location  on  range  and  the  next  barge  placed  in  exactly  the 
same  position.    The  layer  of  riprap  was  thus  continuously  earned  towards  shore. 

Tbe  width  of  sections  aft«r  work  was  fairly  inaugurated  was  85  feet,  being  the 
length  of  deck  space  occupied  by  the  stone  on  each  barge.  The  breadth  of  sections 
%'aned  from  200  to  350  feet  and  extended  from  the  foot  of  slope  (30-foot  depth)  to 
high-water  mark  over  the  greater  portion  of  the  work. 

The  first  section  was  p'aced  to  connect  with  what  remained  of  the  foundation  of 
Groin  No.  I,  and  as  no  high-water  line  obtains  to  Ihis  portion  of  the  revetment  an 
artificial  shore-line  was  constructed  in  about  6  feet  of  water  (mean  low  tide),  it  be- 
ing intended  to  connect  this  with  the  island  about  500  feet  from  the  initial  point 
Subsequent  changes,  which  will  be  noted  further  on,  rendered  it  necessary  t«  extend 
thiH  artificial  line  a  distance  of  1,250  feet,  and  to  construct  three  spurs  to  connect  it 
with  the  shore  proper  and  Rock  Island. 

A  transit  line  was  established  with  100-foot  stations,  just  back  of  the  work,  extend- 
ing from  the  zero  point  (A)  on  Rock  Island  to  Station  24  -f  50  (G)  on  the  beach  of 
Mustang  Island,  with  one  angle  of  6^  at  Station  13-|-  50  (B).  A  parallel  line  (A',  B', 
G')  1,800  feet  back  on  the  island  was  also  established,  and  on  these  two  linra  range 
stakes  85  feet  apart  were  placed  as  the  work  progressed  to  establish  section  lines  and 
aid  in  properly  locatiui;  and  moving  th'^  barges. 

Considerable  difficulty  was  encountered  in  handling  barges  and  placing  stone 
around  the  old  protection  for  a  distance  of  150  feet  above  Groin  No.  3  to  Groin  No.  5. 
This  work  having  been  undermined  had  settled  and  reallv  formed  no  efficient  protec- 
tion; the  settlement  had  been  irregular,  the  channel  back  of  it  was  narrow  and  the 
entrance  thereto  very  shdal.  It  was  found  necessary  to  lighter  from  one  barge  to 
another  for  the  greater  part  of  the  work,  and  to  allow  the  contractors  extra  compen- 
sat  ion  for  the  same.  The  revetment  here  reached  a  great  width,  as  considerable  snr- 
face  erosion  occurred  during  the  winter's  northers,  and  it  was  deemed  advisable  to 
continue  the  artificial  shore-line  on  the  line  of  mean  low  water  rather  t)ian  cover  the 
wide  slope  back  of  that  line. 

Below  section  15  (Station  12  +  80)  the  protection  was  carried  only  to  mean  low  tide, 
as  tbe  small  amount  of  stone  remaining  to  be  delivered  and  the  necessity  of  extend- 
ing the  protection  as  far  as  possible  seemed  to  justify  this  change  of  plan. 

Tlie  location  of  oM  groins  on  the  map  *"  does  not  correspond  exactly  to  the  position 
in  which  our  surveys  establish  them,  as  will  be  seen  in  the  accompanying  sketch  with 
developed  contours.  For  instance,  our  contours  and  soundings,  and  our  marine  diver's 
personal  report  show  that  the  head  of  our  work  connects  with  the  foundation  of  Groin 
No.  1,  but  the  map  does  «ot  show  it  iu  this  position.  The  same  variation  may  be 
noted  in  the  location  of  other  groins,  together  with  similar  proofs  of  our  correctness. 

Wherever  a  sufficient  layer  of  stone  was  found  of  the  old  work  to  properly  protect 
the  bank  it  was  merely  re-enforced  and  surrounded  with  the  riprap  of  the  new  pro- 
traction. Some  48,850  superficial  feet,  as  shown  on  the  map,  received  no  new  protec- 
tion. 

Upon  due  consideration  I  decided  to  make  my  head(|uarters  at  the  Pass  itself  in 
order  that  I  might  familiarize  myself  more  rapidly  with  its  physical  features  and  with 
the  work,  but  it  seems  advisable  now  that  the  office  should  be  removed  to  Rockport 
in  order  to  have  better  rail  and  telegraphic  communication  with  the  officer  in  charge. 

The  marine  diver's  inspections,  as  authorized  in  your  first  letter  of  instructions, 
were  commenced  November  15  and  continued  until  May  1. 

Thorough  examinations  were  made  of  all  work  as  soon  after  it  was  placed  as  prac- 
ticable. 

It  was  found  that  during  strong  tides  it  was  impossible  to  do  good  work,  and  as  the 
contractors  carried  the  work  ahead  very  slowly,  we  were  able  to  select  slack  tides 
and  favorable  weather  and  still  keep  up  with  the  construction. 

March  15,  all  work  bavins  proved  satisfactory,  the  diver's  services^as  a  regular  em- 
ploy^ were  discontinued,  it  being  deemed  advisable  to  reduce  expenses,  and  confine 
this  work  to  a  monthly  inspection  of  about  ten  days'  duration.  The  last  inspection 
was  made  May  1,  and  included  a  thorough  examination  of  all  work  placed  since  the 
commencement  in  November.  The  report  was  satisfactory  in  every  lespect,  and  it 
was  thought  expedient  to  discontinue  this  work,  as  we  were  satisfied  that  the  con- 
tractors were  doing  their  part  well,  and  that  the  revetment  remained  exactly  as 
placed.  It  was  found  by  both  the  diver's  report  and  the  official  surveys  that  no  set- 
tlement whatever  had  taken  place,  although  the  original  work  had  been  subjected  to 
the  action  of  a  series  of  severe  **  northers"  during  the  winter  and  to  violent  storms 
during  the  same  period.  The  interstices  between  rocks  had  filled,  a  thick  growth  of 
sea  grass  covered  the  riprap,  and  drifts  of  shell  and  sand  were  found  parallel  to  the 
shore-line. 

A  small  20  by  50  foot  barge  was  used  for  diving  operations,  and  by  meanp  of  proper 
leading  lines  and  a  code  of  signals  we  were  enabled  to  examine  every  foot  of  a  given 
section  and  to  send  the  diver  iu  any  desired  direction. 
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The  San  Antonio  and  Aransas  Pass  Railroad  bas  extended  its  track  to  Rockport 
and  the  mainland  opposite  Harbor  Island.  October  will  find  the  Mexican  National 
completed  from  Corpus  Christi  to  the  heart  of  Mexico. 

Thanks  are  due  to  Mr.  E.  M.  Hartrick,  assistant  engineer,  Mr.  C.  H.  Batts,  inspector, 
and  Capt.  J.  H.  Ron  ten,  master  of  the  MolyneuXy  for  able  assistance^  uniform  respect 
and  courtesy,  and  an  evident  desire  to  do  everything  possible  for  the  benefit  of  the 
work,  especially  so  during  my  illness. 

The  accompanying  sketch,  Plate  I*,  shows  in  detail  comparative  locations  of  shore- 
line and  bar  at  gthe  beginning  and  end  of  the  year,  also  comparative  soandings  and 
locations  of  protection  constructed. 

The  first  named  are  shown  in  red  and  the  latter  in  black. 

Plate  II  *  shows  a  cross-section  of  the  revetment  and  artificial  shore -line. 

Plate  III,  *  a  profile  of  the  old  south  channel  Jetty. 

SUBffMABT. 

Biprap  expended cubic  yards..  27,825.67 

Bank  prbtected lineal  feet..  1,895.00 

Slope  covered ^ square  feet..  414,982.00 

Additional  slope  covered  (by  old  work) do...  48,850.00 

Liength  of  artificial  shore-line feet..  1,250.00 

Length  of  Spurs  Nos.  0,1, and  2 do...  480.00 

(No.  0,  165  feet;  No.  1,  250  feet ;  No.  2,  65  feet.) 

Cubic  yards  in  revetment  proper 23,000.24 

Cubic  yards  in  artificial  shore-line  and  spurs 4,825.4'i 

Very  respectfully,  your  obed^nt  servant, 

J.  E.  Savage, 
Maj.  O.  H.  Ernst,  U,  8,  AasUtant  Engineer. 

Carps  of  Engineers f  V.  8*  A. 


COMMERCIAL  STATISTICS   OF    ARANSAS    PASS,  TEXAS,   FOR  THE   FISAL   TEAR    ENDING 

JUNE  30,  1888. 

[Reported  by  Special  Agent  ThomM  Allen,  of  Corpas  Christi,  Tex.,  snd  Special  Agent  If.  M.  Braoht, 

of  Rockport,  Tex.] 

CORPUS  CHRISTI,  TEXAS. 

The  trade  of  Corpus  Christi  was  carried  by  thirty-nine  schooners,  having  a  length 
on  deck  of  from  45  feet  to  97  feet ;  draught,  when  loaded,  of  from  4  feet  to  7  feet  6 
inches,  and  a  tonnage  of  from  18  to  90  tons ;  one  tus,  length  68  feet,  draught  7  feet  3 
inches,  tonnage  24  tons;  and  three  barges,  length  109  feet  to  130  feet,  draught,  loaded, 
4  feet  6  inches  to  8  feet  6  inches,  tonnage,  200  to  272  tons  each.  They  made  323 
trips  during  the  year,  172  arrivals,  and  151  departures.  The  total  tonnage  of  vessels 
arriving  was  7,826  tons,  and  of  vessels  departing  was  6,870  tons.  The  freight  was 
principally  lumber  from  Lake  Charles,  La.,  and  l^nes,  hides,  and  skins,  to  Galveston, 
Tex.,  as  follows: 

IHPOBTa 


Articles. 


Coia 

Coal  oil ^ 

Cedur  piles number. 

Lamber feet. 

Shinglee 

Salt neks. 


Total. 


Quantity. 


795 
e.071 

610 
e.  038, 000 
1,288^000 

200 


Approximate 
valne. 


$S,M2.00 
9;  000. 00 
1,000.00 

91,878.72 

4.290.00 

200.00 


1U,850.72 


Freight 
charges. 


$1,M8.25 
450.00 
750.00 

37,230.98 

942.50 

25.00 


41,06L08 


SXPOBTS. 


Bones 

Cotton 

Hides,  skint,  etc 

IxUe 

Ore 

Wool 


tons. 

...bales, 
.pounds. 
....do... 
....tons, 
.pounds. 


Total 

Total  valne  of  trade  for  the  year. 


64 

889.268 

868,812 

254 

11.888 


$2,956.00 

467.28 

77,937.61 

12, 909. 18 

8. 140. 10 

1, 664. 82 


104.074.49 


216.93&21 


$896.00 

34.00 

839.78 

881.62 

508.01 

26.00 


2.185.41 


Maps  not  forwarded. 


|P«iu.^'ji  r.'i,^**"r^«"^#jpff!f^ 
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BOCKPORT,  TBZA8. 

The  tnule  of  Rockport  was  carried  by  the  steamer  Aran»a$,  241  feet  long.  10  feei 
draaght  when  loaded,  havins  a  tonnage  of  676.73  tons.    This  vessel  plies  betweei 
Brazos  Santiago,  Tex.,  and  Morgan  City,  La.,  toaching  at  Rockport  en  route.    Sbi 
arrived  at  RooKport  33  times  and  departed  33  times  during  the  year,  the  tonnage  being] 
22,396  tons  each  way.    The  freight  was  as  follows : 


mPOBTS. 


▲rtiole*. 


.pODlldB. 


Qmuitlty. 


Approximate 
VBlne. 


80,150 


$168,000 


Freight     i 
ohargM. 


$13, 40ft.  M 


SXPOBTS. 


-  •  •  • 


Oenenl  merohasdiM p4Niiida 

Wool ^ do 

Cattle head. 

Hogs ■ do... 

Fiah pounds. 


Total. 


Total  valne  of  trade  for  the  year. 


5,870 

1«  045. 775 

3.408 

66 

7.060 


$1»120 
186.025 

38,932 
475 
347 


176, 


843,490 


IJiikiioira. 
Do. 
Do. 
Do. 
Do. 


LETTER  FROM  CHARLES  F.  B^ILBT,  ESQ.,  COLLECTOR  OF  THE  PORT. 

CusTOM-HousE,  Corpus  Chribti,  Tbx., 

ColUotor'B  Office,  July  20,  1888. 

Sir  :  In  reply  to  your  letter  of  inc^niry  I  have  the  honor  to  state :  First.  Amount  of 
revenue  collected  at  Corpus  Christi  ana  Rockport  during  the  fiscal  year  ending  Jane 
30,  1868,  $390.25.     In  the  district  of  Corpus  Christi  for  the  same  time,  $:;jl,850.08. 
Second.  Vessels  entering  and  cleared  during  the  same  time,  all  sail :  Entered  15,   S 
836  tons;  cleared,  21,  1^  tons.  t 

Very  respectfully, 

Charles  F.  Bailet. 
M%].  O.  H.  Ernst. 


survey  of  aransas  pass,  texas. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  22,  1887. 

Sir  :  I  have  the  honor  to  report  that  the  survey  of  Aransas  Pass,  au- 
thorized by  your  inilorsement  of  December  10, 1886,  upon  my  letter  of 
December  3, 1886,  has  been  completed.  The  object  of  the  survey  was  to 
ascertain  the  present  condition  of  the  works  constructed  between  1880 
and  1885  for  the  improvement  of  the  entrance,  and  the  results  attained 
by  them  with  a  view  to  preparing  a  project  for  the  expenditure  of  the 
$101,250  appropriated  for  this  locality  in  the  act  of  August  5, 1886.  The 
following  maps  and  drawings  are  herewith  transmitted,  viz:  1.  Map  of 
the  recent  survey.  2.  Comparative  charts  howing  the  changes  which 
have  occurred  here  since  1868.    3.  Sheet  of  sections. 

Before  the  works  were  begun  the  pass  was  moving  bodily  in  a  south- 
westward  direction,  the  southerly  shore  being  eroded  and  the  northerly 
shore  advancing  by  accretion.  The  rate  of  movement  between  1868 
and  1878  was  about  260  feet  per  year.  The  depth  upon  the  bar  at  the 
entrance  in  its  natural  state  varied  greatly.     It  was  9  feet  in  1852  and 
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1853  ;  7i  feet  in  1868 ;  9J  feet  in  1871 ;  7  feet  in'l875,  and  7  feet  in  1878, 
all  at  mean  low  tide.  The  available  harbor  room  within  the  bar  also 
varied  greatly.  The  area  inclosed  within  the  curve  of  24-ibot  depth  was 
64.28  acres  in  1868,  and  96.87  acres  in  1878. 

Mostang  and  St.  Joseph's  islands,  which  boundeil  the  pass,  were 
composed  of  fine  sand,  and  their  surfaces  were  being  eroded  by  wind, 
the  material  being  swept  into  the  channels.  The  works  had  for  their 
object,  (1)  to  stop  the  southwanl  movement  of  the  pass  and  tix  its  posi- 
tion ;  (2)  to  deepen  the  channel  over  the  bar  at  the  entrance  to  12  feet, 
and  (3)  to  stop  the  erosion  of  the  bounding  islands  by  wind. 

I.  PROTECTION  OP  SOUTHERLY  SHORE. 

To  stop  the  southward  movement  of  the  pass  the  following  works 
were  constructed  for  the  protection  of  its  southerly  shore :  1st.  A  jetty 
or  groin,  No.  7,  450  feet  long  was  run  out  from  Harbor  Island.  2d. 
A  breakwater  870  feet  long  was  built  to  close  a  break  through  the  sand- 
spit  at  the  northwest  end  of  Mustang  Island,  its  general  direction  being 
along  the  channel-face  of  the  island.    3d.  From  this  as  a  base,  Groins 

1,  2,  and  3  were  run  out,  the  length  of  Ko.  1  being  255  feet,  that  of  Ko. 

2,  124  feet,  and  that  of  No.  3,  270  feet.  Additional  groins.  No.  3.J,  90 
leet  long;  No.  4, 170  feet  long;  and  No.  5, 280  feet  long,  with  a  wing  or 
branch  150  feet  long,  were  constructed  to  the  southeastward.  4tli.  A 
revetment  of  varying  width,  consisting  of  mattresses  2  feet  thick,  bal- 
lasted with  stone,  was  placed  from  a  point  75  feet  northwest  of  Groin  No. 

3  to  Groin  No.  4,  a  distance  of  about  500  feet;  it  extended  from  30  feet 
to  80  feet  out  beyond  the  shore-line  into  the  water,  and  from  30  feet  to 
76  feet  back  upon  the  shore.  The  groins  terminated  in  about  20  feet 
depth,  except  No.  4,  which  went  to  27  feet,  and  No.  5,  which  went  to 
10  feet.  Their  crests  were  at  the  wate^surface  at  their  shore  ends 
and  sloped  outward,  their  outer  extremities  being  from  5  to  15  feet 
below  the  water-surface.  They  were  constructed  of  superposed  mat- 
tresses ballasted  with  a  very  soft  stone  or  natural  concrete  of  shell  and 
sand.    All  of  thesQ  works  were  constructed  prior  to  July,  1882. 

There  is  now  no  trace  of  the  eastern  half  of  Groin  No.  7,  the  depth 
upon  its  crest  increasing  abruptly  from  9  feet  at  the  angle  to  28  or 
30  feet.  Soundings  upon  the  line  which  it  formerly  occupied  indicate 
that  the  bottom  here  is  mainly  sand,  with  an  occasional  stone  at  the 
same  depth.  The  part  of  this  groin  which  was  built  on  the  mud  flat 
west  of  the  channel,  in  about  3  feet  of  water,  still  shows  for  a  length  of 
about  160  feet  a  well  defined  outline,  the  crest  varying  from  1  foot  to 

4  feet  or  6  feet  below  mean  low  water.  Over  the  remainder  of  the  line 
formerly  occupied  by  the  groin  bottom  was  found  at  depths  of  from  5  feet 
to  8J  feet,  and  was  composed  of  sand  or  mud,  except  for  a  distance  of 
about  50  feet,  where  stone  was  found.  By  excavation  samples  of  brush 
and  stone  were  obtained  2  feet  below  the  surface.  But  little  brush  was 
found,  and  all  the  samples  obtained  were  thoroughly  perforated  by  the 
teredo.  Much  of  the  stone  was  covered  with  a  coral  formation  and  was 
well  preserved;  that  which  was  not  so  protected  was  full  of  cavities, 
soft,  and  easily  broken  up. 

A  thorough  search  failed  to  reveal  any  but  slight  traces  of  the  break- 
water at  the  northwest  end  of  Mustang  Island.  The  soundings  showed 
a  number  of  detached  stones  scattered  in  that  locality  at  depths  vary- 
ing from  9  feet  to  33  feet,  but  the  curve  of  the  channel  and  slope  of  the 
bottom  are  natural  and  without  any  irregularties.  Groins  1,  2,  3,  3J, 
4,  and  5  have  all  been  undermined  by  the  current  and  sunk  to  depths 

ENG88 83 


bo  relied  upon  to  retard  the  erosion  for  any  prolonged  period.  ' 
great  increase  in  the  depth  of  water  at  the  places  where  they  are  loca 
prohibits  an  attempt  to  restore  them.  A  new  protection  must  be  pla 
in  their  rear,  utilizing  what  remains  of  them  as  far  as  practicable. 


ir.  JETTY. 


14' 


1 

I 


The  work  designed  to  deepen  the  channel  over  the  bar  was  a  jett^ 
the  south  side  of  the  entrance.  It  was  constructed  upon  a  line  mno 
east  and  west  to  a  point  2,352  feet  from  shore,  where  it  curved  do 
ward  upon  a  radius  of  2,880  feet,  and  extended  1,698  feet  further,  n 
ing  its  length  from  shore  4,050  feet.  It  was  also  extendi  inw^id  f 
the  shore-line  to  the  sand  hills  a  distance  of  1,321  feet,  making  its  t 
length  6,371  feet. 

It  was  constructed  of  sni^erposed  mattresses,  ballasted  with  stone, 
was  begun  in  February,  1881,  and  work  was  last  suspended  in  A] 
1885. 

Figure  1,  sheet  of  sections,  gives  a  profile  of  the  jetty  as  it  was  w 
work  was  suspended  in  1885,  and  at  two  previous  dates,  and  as  it  is  d 
Figs.  2  to  26  show  cross-sections  taken  at  various  points,  indica 
upon  Fig.  1.  From  these  it  appears  that  the  curved  portion  of 
jetty  has  practically  disappeared.  Of  the  straight  portion,  that  wl 
was  built  upon  dry  land  has  been  well  maintained  j  that  which 
built  out  into  the  Gulf  has  its  crest,  upon  an  average,  about  3  feet  be 
mean  low  tide. 

The  average  height  to  which  this  portion  of  the  jetty  was  built 
about  3.2  feet  above  mean  low  tide,  and  about  11.75feet  above  the  bot* 
Its  height  above  the  bottom  has  diminished  about  6.2  feet,  or  ovei 
per  cent.  After  waiting  five  weeks  for  weather  smooth  enough  to 
amine  the  internal  structure  and  foundation-courses  of  this  jett; 
finally  became  necessary  to  withdraw  the  party  without  having  obtai 

original  information  n»  full  ns  vrufi  fn  Ua  rlpnirA/l   njx  fn  f.hA  AO-nao  f\f 
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Bhortes^  distance  between  the  12-foot  curves  on  the  inner  and  outer 
slopes  of  the  bar  was  2,812  feet  in  1875,  and  3,593  feet  in  1878.  It  is 
now  2,650  feet.  The  distance  between  the  18-foot  curves  was  4,921  feet 
in  1875,  and  5,52a  in  1878.  It  is  now  4,530  feet.  The  depth  in  the  chan- 
nel  varied  from  7  feet  to  9J  feet.  It  is  now  8J  feet.  The  main  ship- 
channel  crosses  the  jetty,  the  pilot's  range  intersecting  it  about  425  feet 
from  its  outer  end.  It  has  been  stated  in  official  reports  that  the  depth 
before  the  work  was  begun  was  5  feet,  upon  the  authority  apparently  of 
pilots.  That  authority  gives  the  depth  last  October  as  5  feet.  I  do  not 
consider  it  good  authority.  The  effect  of  the  work  upon  the  bar  has 
been  insignificant. 

UI.  SAND  FENCES  AND  SALT  CEDARS. 

The  devices  intended  to  prevent  erosion  of  the  islands  by  wind  con- 
sisted of  sand  fences  and  hedgesof  salt  cedars.  There  were  constructed 
upon  Mustang  Island  4,950  running  feet,  and  upon  St.  Joseph's  Island 
about  2  miles  of  sand  fences  prior  to  July,  1881.  They  consisted  of 
rows  of  sticks  pushed  into  the  sand,  crossed  and  intertwined,  with  the 
expectation  that  they  would  stop  the  drifting  sand  and  form  sand 
ridges.  No  trace  of  these  is  to  be  found.  It  is  understood  that  they 
were  blown  down,  or  rotted  and  were  washed  away,  soon  after  they 
were  placed.  In  February,  1886,  some  rows  of  salt  cedar  were  set  out 
upon  St.  Joseph's  Island,  but  there  was  no  rain  in  over  six  months  after 
they  were  planted,  and  nearly  all  died.  A  few  plants  near  the  sand 
hills,  from  which  they  drew  some  moisture,  lived,  and  now  seem  to  be 
thriving. 

From  the  foregoing  it  appears  that  the  results  accomplished  by  the 
works  thus  far  are  limited  to  a  partial  checking  of  the  movement  of 
the  pass  southward.  The  occasion  is  a  proper  one  to  revise  the  plan  of 
the  works,  as  well  as  the  methods  of  construction.  The  curve  given  to 
the  jetty  was  designed  to  utilize  the  centrifhgal  force  of  the  currents, 
and  it  was  expected  that  but  one  jetty  would  be  required  to  effect  the 
improvement  immediately  contemplated,  that  is,  the  deepening  of  the 
channel  to  12  feet.  The  following  objections  to  the  curved  form  used  in 
this  way  occur  to  me  : 

(1)  Its  action  is  uncertain  and  irregular.  The  jetty  is  to  stand  in  the 
way  of  an  unknown  number  of  millions  of  cubic  feet  of  water  flowing 
at  velocities  of  from  6  inches  to  6  feet  or  more  per  second.  What  de- 
gree of  curvature  will  obstruct  this  flow  just  enough  to  excavate  a 
channel  without  undermining  the  jetty  t  If  the  curvature  be  suitably 
adapted  to  one  velocity,  it  can  not  be  suitable  to  the  velocity  at  the  op- 
posite extreme.  Excessive  scour  and  undermining  during  storms  would 
alternate  with  feeble  currents  free  to  spread  themselves  to  an  indefinite 
distance  away  from  the  jetty  during  average  tides. 

(2)  It  is  costly  to  build  and  difficult  to  maintain.  The  nature  of  the 
case  suggests  this,  and  experience  here  has  proved  it. 

(3)  It  is  badly  adapted  to  future  extensions.  An  extension  of  about 
2,000  feet  of  this  jetty  upon  its  present  curvature  will  bring  it  squarely 
across  the  pass,  with  its  direction  parallel  to  the  present  shore.  It  is 
the  history  of  all  jetties  that  they  will  in  time  require  extension.  No 
plan  should  be  followed  which  does  not  keep  in  view  future  extensions. 

(4)  It  is  planned  without  reference  to  a  jetty  on  the  north  side  of  the 
entrant.  If  two  jetties  are  to  be  built  they  should  be  essentially  par- 
allel to  each  other,  and  should  go  to  deep  water  in  the  Gulf  by  the 
shortest  line.    This  can  not  be  done  if  the  present  line  be  used.   What* 
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ever  clifiei*ence  of  opinion  there  nuiy  be  as  to  how  much  depth  will  be 
secured  b^'  a  single  jetty,  there  can  be  none,  I  think,  as  to  whether  a 
greater  depth  will  not  be  obtained  by  two.  So  long  as  the  maximiim 
depth  which  may  hereafter  be  useful  to  commerce  is  not  obtainable  by 
one,  as  in  this  case,  no  plan  should  be  followed  which  does  uot  keep  iu 
view  the  construction  of  a  second  one. 

The  general  physical  conditions  which  obtain  at  Aransas  Pass  wer«^ 
given  by  the  Board  of  Engineers  in  their  report  dated  August  9,  1879 
(see  Annual  Keport,  Chief  of  Engineers,  1880,  pages  1254, 1255,  and  1260 
to  12G3).  For  present  purposes  it  will  be  sufficient  to  state  §ach  of 
these  conditions  as  must  exercise  a  controlling  influence  in  the  location 
of  jetties. 

The  volume  of  the  tidal  prism,  the  ebb  and  flow  of  which  maintains 
the  pass,  varies  very  greatly.  The  average  range  of  the  tide  is  1.1  feet, 
but  in  time  of  storms  it  is  sometimes  increased  to  five  or  six  times  that 
range.  The  tidal  basin  is  shallow  but  of  very  large  area.  The  area  of 
Aransas  Bay  is  8LJ  square  miles.  It  is  connected  by  shoal  water  with 
Mesquite,  St.  Charles,  Copauo,  and  Corpus  Christi  bays,  which  together 
have  an  area  of  273J  square  miles.  These  bays  are  in  turn  coDuected 
by  shoals  with  other  bays,  which,  at  certain  periods  no  doubt,  affect  the 
tidal  prism.  It  is  evident  that  a  very  elaborate  series  of  observations, 
made  simultaneously  at  a  number  of  points  scattered  over  a  wide  area, 
and  continued  during  a  prolonged  period  which  must  include  at  least 
one  heavy  storm,  is  necessary  to  measure  the  volume  of  the  tidal  prism. 
No  such  observations  have  been  made,  nor  are  they  believeij  to  be  nec- 
essary. Jt  is  the  resultant  efiect  upon  the  harbor  of  the  flow  under 
all  of  Its  varying  circumstances  which  is  of  importance,  and  this  is  found 
in  the  shape  and  dimensions  of  the  channel- ways.  A  study  of  the  chan- 
nels provided  by  nature  to  accommodate  the  flow  at  places  where  the 
depth  is  sufficient  for  navigation  is  the  best  guide  to  the  dimensions 
which  should  be  given  at  places  which  are  to  be  deepened. 

Upon  the  sheet  of  sections  Fig.  32  is  a  cross-section  of  the  gorge  as 
it  is  now,  taken  upon  the  li^e  No.  of  the  chart,  at  the  narrowest  part 
It  shows  a  surface  width  of  1,785  feet,  and  a  maximum  depth  of  38  feet. 
Figs.  27,  28, 29,  30,  and  31  show  cross-sections  of  the  gorge  taken  from 
the  surveys  of  18G8, 1871,  1878,  1882,  and  1885  upon  lines  shown  upon 
the  comparative  chart. 

The  following  table  gives  the  maximum  depths,  surfiw^  widths,  and 
areas  of  these  cross-sections,  together  with  the  reduction  iu  area  which 
would  have  occurred  if  the  width  had  been  reduced  to  2,000  feet  without 
any  increase  in  depth  : 


"5' 


Si 


Tear. 


1887 
1885 
1882 
1878 
1871 
1868 


Maxim  am 
depth. 

Surface 
width. 

Area. 

Area  with- 
in a  width 
of  2, 000  feet 

Feet. 

Feet. 

Square  feet. 

Square  feet. 

38 

1,785 

17.  250 

17.250 

30 

2,000 

19.0J1 

10,  on 

33 

2,770 

20, 833 

20, 125 

27 

3,010 

21,  700 

20,  013 

30 

2,500 

26. 795 

26,274 

29 

2,810 

18,412 

17,350 

Difference. 


Square  feet 


708 
1,687 

521 
1,062 


Dim  illa- 
tion. 


Per  cent 


3.4 
^7.7 
2 
5.8 


In  all  cases  but  two  this  reduction  is  less  than  3J  per  cent.  In  one 
of  the  others  it  is  less  than  8  per  cent.,  and  in  one  it  is  less  than  0  per 
cent.  Considering  the  nature  of  the  bottom  and  the  fact  that  there  will 
probably  be  some  leakage  through  the  jetties  it  would  seem  clear  that 
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no  undae  contraction  will  result  from  placing  them  2,000  feet  apart 
A  greater  diBtance  apart  would  fail  to  develop  the  full  capacity  of  the 
entrance.  The  gorge  between  Mustang  and  St.  Joseph's  islands  is 
BOW  partially  sheltered  by  the  bar  in  front  of  it  from  the  destructive 
action  of  the  waves  of  the  Gulf.  Its  present  area  of  cross-section  is 
probably  due  to  the  abnormal  effect  of  storms,  and  is  larger  than  is  nec- 
essary to  accommodate  the  flow  of  ordinary  tides.  It  is  not  to  be  ex- 
pect^ that  the  full  dimensions  of  this  gorge  can  be  carried  out  to  deep 
water  and  maintained  there.  The  sea  end  will  be  exposed  to  deterior- 
ating influences  which  the  present  gorge  is  free  from.  If  the  width  be 
preserved  there  will  be  a  certain  decrease  in  depth,  the  amount  of  which 
is  largely  a  matter  of  opinion. 

It  is  reasonable,  I  think,  to  expect  that  a  depth  of  20  feet  might  be 
maintained  by  the  ordinary  tides. 

It  is  accordingly  proposed  to  abandon  so  much  of  the  old  line  as 
curves  northwardly,  and  by  an  easy  change  of  direction  8outh\viirdly 
"^  to  conduct  the  jetty  by  the  shortest  line  to  deep  water,  as  shown  in  red 
npon  the  map.  Thi»  line  avoids  crossing  the  ship-channel,  while  it  re- 
tains nearly  all  of  the  old  jetty  that  remains.  A  north  jetty  is  pro^iosed, 
which  shall  be  parallel  to  the  outer  portion  of  the  south  jetty  and  2,000 
feet  from  it,  as  shown  upon  the  map. 

Both  jetties  are  to  extend  out  to  the  20-foot  curve,  to  be  12  feet  thick 
on  top  at  their  inner  extremities,  increasing  to  24  feet  thick  at  their  sea 
ends,  their  crests  to  be  5  leet  above  mean  low  tide,  and  to  be  composed 
of  teredo-proof  material  throughout,  the  foundations  being  simply  a 
broad  base  of  ordinary  riprap. 

The  oliject  of  these  works. is  to  obtain  a  depth  over  the  bar  of  not 
less  than  20  feet.  The  area  in  the  harbor  included  within  the  24  foot 
curve  is  now  59.78  acres,  which  is  about  one-third  less  than  it  was  in 
1878,  though  nearly  the  same  as  in  1868.  The  requirements  of  the 
locality  have  been  modified  since  the  adoption  of  the  old  project,  under 
which  a  depth  of  but  12  feet  was  to  be  attained.  During  the  last  year 
a  railroad  has  been  constructed  from  San  Antonio  southward,  and  is 
now  open  to  traffic  to  Corpus  Christi  Bay. 

Its  terminus  is  to  be  near  the  light-house  on  Harbor  Island,  where 
wharves  for  sea-going  vessels  will  be  established  as  soon  as  they  can 
enter  the  harbor.  The  road  is  the  shortest  line  to  the  coast  for  a  large 
area  of  western  Texas.  It  makes  the  requirements  of  this  harbor  wholly 
differentfrom  what  they  werewhenonlycoasting  vessels  of  lightdraught 
were  to  be  accommodated.  The  opening  of  the  road  has  dimminished 
the  coasting  trade.  The  latter  is  still  of  importance,  and  would  be 
benefited  by  greater  depth  and  more  stability  in  the  channel,  but  the 
more  important  object  of  the  improvement  now  is  to  admit  ocean-going 
ships  drawing  from  18  to  20  feet. 

It  is  as  necessary  as  ever  that  the  southward  movement  of  the  pass 
should  be  stopped  by  an  efficient  protection  at  the  head  of  Mustang 
Island.  It  is  useless  to  use  mattresses  here  on  account  of  the  teredo. 
It  is  proposed  to  cover  the  slope  from  high- water  mark  out  to  the  bot- 
tom of  the  channel,  or  near  to  it,  with  a  continuous  revetment  of  rip- 
rap about  18  inches  thick.  The  width  of  this  revetment  is  irregular,  but 
may  be  taken  as  an  average  of  about  200  feet.  The  length  of  shore  re- 
quiring protection  is  approximately  2,500  feet. 

It  is  proposed  also  to  make  some  further  experiments  in  the  planting 
of  salt  cedars,  or  other  vegetation,  upon  the  islands.  These  will  be 
npon  a  small  scale,  and  may  be  provide<l  for  as  one  of  the  contingencies 
nntil  8om<^  efficient  device  be  found  and  its  co«»t  b^  Va\^^w» 
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The  part  of  the  improvement  which  involve«  deepening  tbe  channds 
up  to  Kockport  and  Corpus  Ohristi  has  heretofore  been  left  in  abey- 
ance, to  await  the  results  of  the  attempt  to  deepen  the  channel*  over 
the  bar,  and  it  may  still  be  left  so.  Vessels  which  can  now  cross  the 
bar  can  reach  either  of  those  places. 

The  estimate  of  cost  is,  allowing  that  the  jetties  will  settle  into  the 
sand  25  per  cent,  of  their  height : 

For  south  jetty - $712,000 

For  north  jetty 852,500 

Rovetment  of  Mastang  Island ^ 104,000 


Total 1.068.506 

The  protection  of  Mustang  Island  is  the  part  of  the  work  which  is  of 
the  first  necessity.  It  should  be  done  first.  It  is  recommended  that 
the  sum  available  be  allotted  to  that  part  of  the  work  and  that  it  be  let 
out  at*contract  after  due  advertisement. 

Very  respectfully,  your  obedient  servant, 

'    O.  H.  Ernst, 
Major  of  Engineers. 
The  Ohiep  OP  Engineers,  U.  S.  A.  h 

■,'i 

[First  indorsement.]  a 

Office  CmEF  op  Engineeb^ 

U.  S.  Army, 

June  28,  1887. 

Respectfully  referred  to  the  Board  of  Engineers  for  examination  aud 
report. 
By  command  of  Brigadier-General  Duane. 

Jas.  O.  Post,       ] 
Major  of  Engineers.   * 

[Second  indorsement.]  * 


The  Board  of  Engineers, 

New  York,  July  19,  1887.   j 

Respectfully  returned  to  the  Chief  of  Engineers  with  report  of  Board^ 
of  this  date. 

Thos.  Lincoln  Casey, 
Col.  Corps  of  Engineers, 
President  of  Board, 


report  of  the  board  of  engineers. 

The  Board  op  Engineers, 

New  Yorkj  July  10,  1887. 

General  :  The  Board  of  Engineers,  having  had  under  consideration ''-. 
the  subject  of  the  improvement  of  ^  Aransas  Pass,  Texas,  and  specially 
the  report  of  Major  Ernst  thereon,  dated  June  22, 1887,  and  brought 
before  the  Board  by  your  indorsed  instructions  of  June  28,  1887,  has 
the  honor  to  submit  the  opinion  below  : 

Major  Ernst,  the  local  engineer,  appeared  July  11,  at  the  request  of 
the  Board,  and  gave  orally  much  valuable  information  in  addition  to 
that  contained  in  his  report. 

The  problem  of  the  improvement  of  the  navigation  of  this  pass  is  by 
no  means  an  easy  one.    Some  of  the  difficulties  may  be  mentioned  viz : 
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The  want  of  stability  in  position  of  the  pass  itself,  which  is  constantly 
and  rapidly  moving  under  the  influence  of  causes — the  winds,  waves, 
and  currents — of  which  the  action  can  not  be  prevented  and  the  effects 
only  measurably  neutralized ;  the  instability  of  the  foundation  on 
which  any  structure  is  to  be  built;  the  shifting  sand  of  the  Texas  coast ; 
the  presence  in  the  water  in  which  any  structure  must  be  placed  of 
the  sea- worm  in  such  activity  that  wood  can  not  be  used  except  to  a 
very  limited  and  exceptional  extent,  if  at  all ;  the  necessity  of  bring- 
ing stone,  cement,  etc.,  from  long  distances  and  at  much  expense ;  the 
beat  and  other  discomforts  of  a  tropical  climate  increasing  the  cost  of 
labor. 

Much  has  already  been  written  concerning  this  locality.  The  first 
step  in  the  improvement  is  to  adopt  some  melius  of  checking  the  reces- 
sion of  Mustang  Island,  which  limits  the  pass  on  the  western  side. 
The  method  proposed  by  Major  Ernst  is  approved,  and  is  recommended 
for  application  as  soon  as  possible  in  the  use  of  the  funds  now  available. 
As  the  work  progresses  experience  will  probably  suggest  variations 
of  detail. 

There  is  a  good  prospect  of  success  in  deepening  the  channel  by  the 
use  of  two  jetties.  The  locations  for  these  recommended  by  Major  Ernst 
are  approved,  subject  to  such  change  as  further  study  may  show  to  be 
expedient. 

For  the  construction  of  the  jetties  no  money  is  now  available,  and 
the  Board  deems  it  a  duty  to  say  that  no  Work  on  either  should  be  be- 
gun unless  there  be  in  hand  for  expenditure  a  sum  of  not  less  than 
$500,000. 

No  policy  could  be  worse  than  the  attempt  to  obtain  useful  results 
under  such  circumstances  as  exist  at  this  locality  with  insufficient 
means.    Exx>erience  at  this  and  other  places  has  already  shown  this. 

The  report  of  Major  Ernst  and  accompanying  maps  are  returned 
herewith. 
BespectfuUy  submitted. 

Thos.  Lincoln  Casey, 

Colonelj  Corps  of  Engineers. 
Heney  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt.  Brig.  QenHU. 8. A. 
Wm.  p.  Obaighill, 

Colonel  of  Engineers. 
D.  O.  Houston, 

Lieut  Col.  Engineers.^  Bvt.  Col. 
Walter  McFarland, 

Lieut.  Col.  of  Engineers. 
W.  E.  King, 
t  Maj.  of  Engineers. 

To  the  Chief  of  Engineers,  TJ.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  25, 1887. 

Respectfully  referred  to  Maj.  O.  H.  Ernst,  Corps  of  Engineers,  for  his 
information. 

The  Chief  of  Engineers  approves  the  report  of  the  Board  of  Engi- 
neers and  directs  that  the  protection  of  Mustang  Island  by  the  method 


m 
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suggested  by  Major  Ernst,  and  approved  by  the  Board,  be  pioceei 
with  as  soon  as  practicable  with  the  funds  now  available. 

These  papers  to  be  returned  when  the  necessary  record  is  made 
their  contents. 
By  command  of  Brigadier-General  Duane. 

Jas.  O.  Post, 
Major  ofUngineen 
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LETTER  OF  COLONEL  WILLIAM  P.  OKAIGHILL,  CORPS  OP  ENGHCEE 

United  StrATES  Engineer  Office, 

Baltimore^  Md.,  July  20, 1887. 

Sir  :  While  I  have  signed  the  report  of  tbe  Board  of  Engineers  c~ 
cerning  the  improvement  of  Aransas  Pass,  Texas,  I  wish  it  to  be  uod 
stood  that  with  the  information  now  before  me  I  believe  one  jetty  nun 
suffice  at  this  locality. 

Major  Ernst's  views  on  the  subject  of  the  form  in  plan  of  jetties  i 
clearly  and  strongly  put,  but  I  do  not  coincide  in  them  entirely,  eiti 
in  general  application  or  in  particular  at  this  locality. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oraighill, 
Colonel  of  Engineen 
Ool.  Thos.  Lincoln  Casey, 

Corps  of  Engineers^  U.  S.  A., 

Pref?t  Board  of  Engineers. 


0. 
i«  f. 

i.' 

4. 


T8. 

improvement  of  harbor  at  BRAZOS  SANTIAGO,  TEXAS. 

• 

At  the  beginning  of  the  fiscal  year  a  party  was  in  the  field  engag 
in  making  a  resurvey  of  the  harbor  and  an  examination  of  the  jetl 
and  in  the  collection  of  other  information  desired  by  the  Board  of  £ 
gineers.  The  field  work  was  completed  early  in  August.  The  resal 
of  the  investigation  were  given  in  my  report  of  September  29, 18^ 
hereto  appended.  The  works  heretofore  constructed  having  practical>v 
disappeared,  and  the  funds  available  being  insufficient  to  justify  I 
ginning  them  anew,  they  were  not  resumed  and  no  work  of  constmc- 
tion  was  done  during  the  year. 

A  special  agent  was  employed  to  keep  a  daily  record  of  all  incoming 
and  outgoing  trade.  Commercial  statistics  compiled  from  this  vecoi^ 
are  hereto  appended.  It  will  be  seen  that  the  trade  of  the  port  is  not 
extensive. 

On  the  21st  of  September,  1887,  t^e  light-house  tender  MignonetU^ 
lying  at  anchor  near  the  lighthouse,  was  torn  from  her  moorings  dnr- 
ing  a  ^le  from  the  north-northwest  and  carried  out  to  sea,  and  was 
never  afterwards  heard  from.  The  Mignonette  was  a  schooner  of  118 
tons  burthen,  built  in  1878  and  thoroughly  repaired  in  1886,  and  was 
considered  thoroughly  sea- worthy.  She  was  well  provided  with  anchors 
and  cables,  and  carried  an  excellent  crew  of  sixteen  persons,  officered 
by  skillful  and  experienced  sailors.  The  incident  is  of  importance  as 
illustrating  tVie  A^gt^fe  ot  «\i^\WT  ^xsctva^^^'Wys  NXj^a  V^^^W^r. 
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TheYact  that  a  more  expensive  method  of  constructioD  must  be  em- 
ployed^and  that  the  work  when  resumed  must  bjsgin  anew,  necessitates 
a  new  estimate  of  cost.  The  data  for  making  an  accurate  estimate  are 
defective,  but  from  the  best  information  attainable  the  cost  of  the  two 
jetties  is  placed  at  not  less  than  $1,130,000. 

The  river  and  harbor  bill  now  before  Congress  contains  an  appropria- 
tion of  $25,000  for  continuing  the  improvement  during  the  fiscal  year 
ending  June  30,  1889.  To  begin  the  work  with  this  or  any  similar  sum 
would  probably  be  to  insure  its  total  loss.  It  is  accordingly  proposed 
to  hold  it  in  reserve  as  well  as  the  balance  of  the  former  appropriation, 
until  further  instructions  from  Congress  are  received. 

Experience  here  as  well  as  elsewhere  upon  the  Texas  coast  has  shown 
that  it  is  useless  to  begin  the  struggle  with  contending  forces  involved 
in  building  a  pier  out  into  the  Gulf  of  Mexico  with  inadequate  means. 
It  may  even  happen,  as  it  has  at  Pass  Cavallo,  that  after  several  years 
not  only  no  progress  will  have  been  made,  but  the  site  of  the  work  will 
have  been  so  injured  that  it  will  be  cheaper  to  abandon  it  and  choose 
another  one.  The  estimate  submitted  for  carrying  on  the  work  during 
tiie  fiscal  year  ending  June  30,  1890,  is  $600,000,  with  which  it  is  pro- 
posed to  begin  the  construction  of  the  south  jetty.  It  is  based  upon  the 
engineering  necessities  of  the  case,  and  not  upon  the  present  or  pros- 
pective importance  of^the  port.  It  is  submitted  as  a  compliance  with 
law,  and  not  as  an  averment  that  the  interests  to  be  benefited  by  it 
will  justify  the  expenditure.  To  begin  the  work  with  less  than  this 
will  subject  the  United  States  to  losses,  the  amount  of  which  will  in- 
crease with  the  degree  of  departure  from  the  adequate  sum  mentioned, 
until  a  point  will  l^  reached  when  the  entire  sum  expended  will  prove 
a  total  loss.  If  this  or  some  similar  sum  can  not  now  be  allotted  to  this 
locality,  I  venture  to  suggest  that  the  improvement  be  deferred  until 
the  funds  which  can  be  devoted  to  it  are  sufficient  to  offer  a  reasonable 
hope  of  its  being  prosecuted  with  success. 

The  origiDal  estimated  cost  of  the  work  as  here  revised  was |1 ,  318, 590. 23 

The  aggregate  amonnt  appropriated  to  July  1,  1388,  is 222, 500. 00 

The  amount  expended,  including  outstanding  liabilities,  is 188, 590. 23 

In  addition  there  was  appropriated,  in  1878,  |6,000,  which  was  applied  to  remov- 
ing a  wreck. 

The  work  is  located  in  the  collection  district  of  Brownsville.  The  nearest  light- 
house is  the  Brazos  Santiago  light-house,  on  Padre  Island. 

The  amount  of  revenue  collected  at  the  port  of  Brownsville  during  the  fiscal  year 
ending  June  30,  1888,  was  $31,625. 18. 

Money  statement. 

July  1,  1887,  amount  available |37,295.83 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outatanding  July  1, 1887 $3,381.06 

July  1,  1888,  outstanding  liabilities 5.00 

3,386.06 

July  1,  1888,  balance  available a3,909.77 

Amoontappropriatedby  act  of  August  11, 1888 25,000.00 

Amoun  t  avaUable  for  fiscal  year  ending  June  30,  1889 58, 909. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
:W,  1890 600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL    8TATISTICB    OF    BRAZOS  CAKTIAOO.    TEXAS,   I^OR  FISCAL  TEAR  E2R. 

JUNE   30,   1888. 

IReported  by  Special  Agent  George  W.  Stow,  of  Point  Isabel,  Texaa.] 


I 

*'  I 

I 


The  trade  of  Brazos  Santiago  was  carried  in  one  steamer,  the  Aransoiy  241  ft 
louff,  10  feet  dran^htj  having  a  tonnage  of  678.73  tons.  Also  in  10  schooners,  50  feet 
84  teet  long,  3  feet  6  mobes  to  6  feet  5  inches  draaght,  having  a  tonnage  railing  fran 
24  to  84  tons.  These  vessels  ply  between  Brazos  Santiago  and  Morgan  City,  Lakft 
Charles,  and  Galveston,  and  made  126  trips  dnring  the  year,  63  arrivals  and  63  de- 
partures, the  tonnage  each  way  being  44,741  tons.  Besides  these,  one  brig,  the  Ptf- 
oiust  126  feet  long,  12  feet  draught,  and  tonnage  of  210.70  tons,  made  one  trip  from  Bo^ 
deanx,  France,  bringing  a  cargo  of  wines  and  liquors,  and  depM'ting  for  Tuxpu, 
Mexico,  with  ballast. 

The  freight  carried  was  as  follows : 


IMPORTS. 


Article. 


Qeneral  merchaadiae tons.. 

Lumber feet. 

Shingles Uionsand. 

Bamuiaa bunches. 

Oranges nomtier. 

Wines  and  Uqaors tons. 


Total. 


Qoantity. 


9,202 

1, 287, 600 

705.000 

1.400 

7.000 

140 


I 


Approximate 
valae. 


*$538,405.00 

27.944.00 

2,781.25 

1,400  00 

140.00 

8.  231. 00 


578,904.25 


FreSjEhi 
charges. 


fS4,<lS.M 

10.361M 

7tt.ll 

14CLM 


l.I2t.«    , 


66^  Mm 


m 


EXPORTS. 


Wools, skins,  and  hides tons.. 

Bones  .^ ; , do... 


Total 

Total  valae  of  trade  for  the  year. 


2.965 
513 


*153. 462. 00 
5,046L00 


158.508.00 


*787,472.25 


15, 573.  IT 
1,0^11 


l%3m.9   4 


•  Estimated. 
LETTER  FROM  J.  J.  COCKE,  ESQ.,  COLLRCTOR  OF  THE  PORT  OF  BROWN8VIIXB,  TEZi& 

CusTOM-HousE,  Brownsvuxr,  Tex., 

Collector's  OtfEoe,  July  10,  1888. 

Sir:  Yoor  letter  of  June  20,  requesting  to  be  famished  with  the  amount  of  rere* 
nne  collected  in  this  district  dnring  the  fiscal  year  ending  Jane  30, 1888 ;  the  nnmber, 
tonnage,  and  character  (sail  or  steam)  of  vessels  entci*^  or  cleared  at  the  custom- 
house  daring  the  same  period,  has  been  duly  received. 

In  reply  I  would  inform  you  that  the  amount  of  revenue  collected  was  $31,635.1& 
The  number  of  vessels  entered  and  cleared  were  three— two  sail,  tonnage  240 ;  ooe 
steam,  tonnage  100. 
Respectfully, 

J.   J.   COCKB, 

O.  H.  Ernst,  CJoUectar, 

Major  of  Engineers, 


subyey  of  habbob  and  bab  at  bbazos  santiagk),  texas. 

United  States  Engineeb  Office, 
Oalveston,  Tex.,  September  29,  1887. 

Sir  :  The  improvement  of  Brazos  Santiago  Harbor,  Texas,  was  be- 
gun in  the  sprmgof  1882.  and  was  last  suspended  in  the  autumn  of 
1884,     A  jetty  upon  t\i^  ^o\x\\i  «v^^  o.^  >(Xi^  ^w\.\^^\sj,^  ^"^^ss^  \J^^:^jaIl^  con- 
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strncted  to  a  total  length  of  3,955  feet.  Sabseqaently  it  was  alleged 
tbat  the  depth  of  water  upon  the  bar  had  been  decreased,  and  the  sub- 
ject was  referred  by  the  Chief  of  Engineers,  in  a  letter  dated  December 
8, 188.'»,  to  the  Board  of  Engineers  for  Fortifications  and  Biver  and 
Harbor  Improvements  for  their  opinion  as  to  the  probable  caase  of  the 
shoaling.  The  Board  in  their  letters  of  December  II,  1885,  and  Jan- 
uary 26, 1886,  called  for  certain  information,  of  which  one  item  was  a 
resnrvey  of  the  bar  and  pass,  ^o  funds  being  available  for  making 
the  required  survey  until  the  passage  of  the  river  and  harbor  act  of 
August  5, 1886,  the  matter  was  deferred  until  the  present  year.  Under 
the  authority  contained  in  your  indorsement  of  December  10, 1886, 
upon  my  letter  of  November  30, 1886,  the  survey  has  now  been  made. 
In  addition  to  a  recent  map*and  a  comparative  chart^  the  Board  de- 
sired definite  information  as  to  the  present  condition  ot  the  jetty,  the 
amount  of  its  settlement  at  different  points,  and  the  causes  of  that 
settlement.  It  also  desired  any  information  available  as  to  the  flood 
discharge  of  the  Rio  Grande,  the  duration  of  floods,  and  the  fraction  of 
the  flood  discharge  which  passes  through  the  entrance  at  Brazos  San- 
tiago and  also  through  Boca  Ghica ;  whether  there  is  a  diminution  of 
the  fresh- water  flow  in  floods  coming  from  the  Rio  Grande :  whether 
there  is  an  increase  of  the  flow  from  Laguna  Madre  outwara  through 
Boca  Ghica ;  and  whether  there  is  an  increase  of  the  outflow  and  in- 
flow through  any  other  of  the  channels  which  connect  Laguna  Madre 
with  the  Gulf,  if  there  be  such  channels.  The  collection  of  such  infor- 
mation upon  these  latter  points  as  could  be  obtained,  as  well  as  the  sur- 
vey, was  intrusted  to  First  Lieut.  George  A.  Zinn,  Gorps  of  Engineers, 
U.  S.  Army,  whose  report  is  herewith  transmitted.  Understanding 
that  the  Board  desired  only  such  information  as  to  the  flow  from  the 
Rio  Grande  as  was  ''  available,"  and  did  not  contemplate  the  prolonged 
giiuging  observations  which  would  be  necessary  to  procure  original  in- 
formation upon  this  subject,  I  did  not  instruct  Lieutenant  Zinn  to  make 
them.    They  may  be  made  hereafter  if  desired. 

In  addition  to  Lieutenant  Zinu's  report  there  are  herewith  transmitted 
the  following  maps  and  drawings,  viz:  1,  map  of  the  recent  survey;  2, 
comparative  chart;  3,  profiles  of  the  ground  upoii  which  the  jetty  was 
built;  4,  sketch  showing  country  between  Brazos  Santiago  Harbor  and 
the  Rio  Grande.  The  informatioQ  called  for  by  the  Board  and  that 
which  it  has  been  possible  to  obtain  may  be  placed  in  juxtaposition  in 
detail  as  follows : 

1 .  What  is  the  present  condition  of  the  jetty  t 

The  jetty  has  practically  disappeared.  By  boring  upon  its  axis 
brush  and  ballast  were  found  buried  in  sand  to  depths  usually  of  from 
3  to  4  feet.  At  one  point  the  surface  of  the  jetty  was  exposed,  bat  here 
it  was  about  upon  the  general  level  of  the  bottom  in  the  neighborhood. 

2.  What  is  the  amount  of  its  settlement  at  different  points  f 

The  construction  records  of  the  work  are  so  defective  that  it  is  im- 
possible to  say  what  the  exact  level  of  the  bottom  was  at  the  time  of 
placing  the  foundation-course,  or  what  the  level  was  to  which  the  crest 
of  the  work  was  raised.  The  survey  of  1884,  following  closely  upon  the 
placing  of  mattresses  upon  one  portion  of  the  jetty,  gives  approximately 
the  level  to  which  the  crest  was  carried  in  that  portion.  The  borings 
show  that  the  top  of  the  jetty  is  now  from  8  to  9  feet  lower  than  it  was 
then.  There  has  probably  been  an  equal  depression  of  the  crest  at  other 
places. 

3.  What  are  the  causes  of  this  settlement  f 
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Is  it  due  to  sinking  into  the  sand,  scour  under  the  base,  compnou 
of  brush  not  arising  from  action  of  teredo,  compression  arising  fi 
that  action,  or  from  waves  carrying  away  parts  of  the  structure! 

The  fact  that  the  mattresses  are  now  found  below  the  level  of  t 
bottom,  as  recorded  by  any  of  the  surveys,  shows  that  there  has  be 
bodily  settlement.    That  this  is  due  to  scour  under  the  base,  and  not 
sinking  into  the  sand,  may  be  inferred  by  rciisoniniz^  from  facts  as  I 
lows :  The  s6il  under  the  jetty  contains  a  certain  quantity  of  clay  ai 
mud,  and  is  therefore  not  strictly  incompressible.     Yet  the  sand 
largely  predominates  that  practically  it  may  jbe  considered  so  for 
weight  so  moderate  and  so  widely  distributed  as  in  this  case.    Ai 
yielding  caused  by  pressure  from  above  must  be  due  to  dispiaoeme 
of  the  soil;  that  is,  to  its  being  pressed  out  from  under  the  jetty  at  t 
sides. 

The  amount  so  displaced  could  not  exceed  in  weight  the  weight 
the  structure  above  it,  even  if  the  soil  were  entirely  free  of  adhes: 
properties.    A  cubic  foot  of  mattress  loaded  with  bricks  placed  on  ec 
in  juxtaposition  would  weigh  in  open  air  about  43^  pounds,  allowi 
that  the  wood  when  green  has  the  same  specific  gravity  as  salt  wat 
and  that  the  voids  in  the  brush-work  are  50  per  cent.     In  salt  watei 
would  weigh  11.19  pounds,  assuming  that  the  porosity  and  voids  of  1 
brick- work  are  also  50  per  cent.    A  cubic  foot  of  wet  sand  weighs  ii  , 
the  open  air  about  124  pounds,  and  in  salt  .water  GO  pounds.    Ifti^ 
sand  were  absolutely  fluid  the  jetty  could  sink  only  ^-J^-^-,  or  18.6  per 
cent,  of  its  height.    One  course,  2^  feet  thick,  could  sink  only  5.58  incbea, 
and  three  courses,  which  is  the  greatest  number  placed  iu  any  part  of 
the  jetty,  could  sink  only  16.74  inches.    The  sand  is  very  far  from  fluid. 
Wharves  and  light-houses  have  been  successfully  constructed  upon  it  \ 
The  amount  of  settlement  of  the  jetty  due  to  weight  alone  most  be  io- 
significant.    The  assumption  that  the  voids  in  the  ballast  are  50  per 
cent.  has. been  taken  as  a  maximum  and  could  probably  be  reduced,  in 
which  case  the  weight  of  the  structure  under  water  would  also  be  ie> 
duced,  and  the  percentage  which  it  could  sink  would  be  less  than  that 
above  obtained. 

The  ballast  used  was  bricks  measuring  about  one-eighth  of  a  cabie 
foot  in  volume  and  weighing  about  11  pounds  each.  Of  49  mattresses 
placed  in  the  third  course,  2S  had  been  carried  away  when  the  work 
was  suspended,  and  it  is  supposed  that  the  others  were  carried  away 
subsequently.  How  many  of  the  second  course  were  carried  away  is 
not  positively  known.  It  is  quite  certain  that  no  mattress  loadei  only 
with  this  ballast  could  long  resist  the  waves  of  the  6alf.  It  is  only 
those  which  were  promptly  filled  with  sand  that  could  have  remained 
iu  position.  One  inspector  in  his  weekly  report,  dated  July  3,  1882, 
said: 

The  bricks  are  of  as  large  a  size  as  can  be  conveuiently  barnt.  I  Lad  tbein  shiugkd 
on  the  mattresses,  bat  the  sea  throws  them  out  of  place  as  though  they  we^  sheUa^ 
even  on  a  smooth  day. 

Another  inspector  in  his  weekly  report,  dated  September  27,  1883,  in 
describing  the  destruction  of  the  third  course  in  a  heavy  sea  a  few  days 
before,  said : 

A  number  of  mattress  pieces  almost  all  recognized  to  be  of  third  course  are  ashore 
abreast  of  the  life-saving  station  bottom  up ;  some  well  eat«n  by  the  teredo,  and  some 
indicating  work  recently  placed.  •  •  •  These  third-course  mats  had  pockets  oa 
top  about  a  foot  deep,  which  were  entirely  tilled  with  brick  ballast,  although  le* 
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tliMi  half  that  amoaot  woald  have  been  snfflcieat  to  biuk  a  mattress.  It  woald  seem 
to  me  as  if  brick  were  poor  ballast  for  exposed  work  from  their  m3vement  npon  the 
mats  daring  comparatively*8mooth  weather  near  shore,  and  this  oar  latest  exi>ori- 
•ooe.  The  shape  seems  bad,  for  the  corners  are  soon  worn  olf  and  their  specific  gravity 
ia  too  small. 

The  beach  is  still  covered  with  bricks  and  brush.  The  assistant  lig;ht 
hoase  keeper,  who  was  a  foreman  upon  the  work  and  has  been  an  in- 
telligent observer  ever  since,  gives  the  opinion  tbat  all  the  mattresses 
have  been  carried  away  except  the  foundation-course.  Compared  with 
this  cause  of  deterioration  the  action  of  the  teredo  was  small,  though 
it  was  at  work,  as  shown  by  the  weekly  report  above  quoted  and  by  tbe 
few  samples  of  brush  lately  obtained. 

There  is  no  evidence  that  there  was  any  compression  of  the  brush 
mattresses. 

4.  What  is  the  flood  discharge  of  the  Bio  Grande  f 

There  is  no  reliable  information  upon  this  subject,  Tbe  range  at 
Brownsville  between  high  and  low  water  is  about  13  feet 

5.  What  is  the  duration  of  the  floods  f 

The  spring  flood  lasts  from  four  to  six  weeks,  beginning  about  May  15. 
The  autumn  flood  lasts  about  three  weeks  and  occurs  in  September. 

6.  What  portion  of  the  flood  discharge  passes  through  Brazos  Santi- 
ago entrance,  and  also  through  Boca  Giuca  f 

Boca  Ohica  being  entirely  closed  no  water  passes  through  it  No 
definite  answer  to  the  first  part  of  the  question  can  be  given.  The  river 
overflows  its  banks  to  a  depth  of  2  or  3  feet;  but  at  a  Jower  stage,  say 
8  feet  below  tbe  highest  or  5  feet  above  the  lowest,  it  discharges  towards 
Brazos  Santiago  tbrough  a  small  outlet  called  Tuloso  Bayou  (see  sketch). 
The  country  near  tbis  bayou  is  being  raised  by  deposits  of  sediment,  and 
there  is  evidence  that  sediment  reaches  Brazos  Santiago  Harbor,  but 
the  quantity  can  not  be  given. 

7.  Is  there  a  diminution  of  tbe  fresh- water  flow  in  floods  coming  from 
the  Rio  Grande? 

It  is  supposed  that  the  floods  are  of  shorter  duration  than  formerly, 
and  this  is  attributed  by  some  to  the  withdrawal  of  water  for  irrigation 
purposes. 

8.  Is  there  an  increase  of  tbe  flow  from  the  Laguna  Madre  outward 
through  Boca  Ghica  f 

There  is  not.    Boca  Ghica  is  entirely  closed. 

9.  Is  there  an  increase  of  tbe  outflow  and  inflow  tbrough  any  other 
of  the  channels  which  connect  Laguna  Madre  with  the  Gulf  t 

There  is  no  such  channel  within  25  miles  of  Brazos  Santiago,  and 
none  is  known  to  me  nearer  than  Gorpus  Ghristi  Pass,  about  100  miles 
distant,  which  pass  has  much  diminished  in  size  of  late  years. 

The  following  data,  in  addition  to  that  called  for,  may  be  of  interest 
to  the  Board. 

Tbe  depth  in  the  channel  over  the  bar  was  0  feet  in  1867,  6  feet  in 
1871,  8  feet  in  1882,  11  feet  in  1884,  the  channel  being  directly  across 
the  jetty  about  midway  of  its  straight  portion;  and  7 J  feet  in  1887. 
These  depths  are  obtained  from  actual  surveys.  The  depth  reported  by 
McGlellan  in  1853  was  6^  to  8  feet. 

Tbe  bar  is  composed  mainly  of  sand,  but  contains  considerable  quan- 
tities of  clay  and  mud.  One  boring  developed  a  shell  bank  about  13 
feet  below  the  water-surface,  but,  as  a  rule,  tbe  pipe  sank  to  depths  of 
30  or  40  feet  without  obstruction.  If  an  improvement  of  the  channel  to 
a  deptb  greater  than  13  feet  be  contemplated,  it  will  be  necessary  to 
ascertain  more  exactly  the  extent  of  the  shell  bank. 
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The  dimensions  of  the  harbor  at  the  dates  of  the  varioiis  sttrvti^. 
given  in  the  following  table : 


Dftte. 

Area,  12-foot 
ourre. 

• 

Area,  18-foot 
oarve. 

Area,  24«foot 
onrve. 

Kaxipom 
deiTbb. 

1887 

Aeret, 
54.5 
32.01 
80.05 
42.34 
35.72 

ACTtt, 

10.1 

8.02 
25.08 
13.07 
10.88 

Acres. 
9.08 
a  10 
9.72 
4.38 
2.47 

Feet 
40 
27.8 
88 
38 
31 

1871 

1882 

1884 

1887 

The  ^lope  of  the  Gnlf  shore  is  less  gentle  here  than  elsewhere.  Tj 
distance  ont  to  20  fathoms  depth  is  17^  miles,  while  at  Galveston  its 
67  miles.    » 

The  nearest  point  at  which  stoue  can  be  procured  which  is  snitabl 
for  use  in  the  works  is  near  San  Antonio,  Tex.,  from  which  it  must 
carried  about  170  miles  by  rail  and  then  about  100  miles  more  by  watcj 
It  will  probably  cost  not  less  than  $11  per  cubic  yard,  and  concrete  wf 
cost  but  little,  if  any,  less. 

Commercial  statistics  of  past  years  are  very  defective.  Since  the  be^ 
ginning  of  the  present  fiscal  year  they  have  been  Icept  with  accuracy^ 
During  the  months  of  Jnly  and  August,  1887,  one  steamer  and  thi 
schooners  entered  the  harbor.  The  steamer  made  six  visits  and  thi 
schooners  one  visit  each  in  the  two  months.  The  steamer  was  drawiu^ 
from  7  feet  to  7  feet  8  inches  when  she  crossed  the  bar.  She  draws 
about  10  feet  and  the  schooners  trom  5.5  to  6  feet  when  fully  loaded. 

The  term  quick-sand,  which  has  been  so  often  applied  to  the  sands  of 
the  Texas  coast,  conveys  different  ideas  to  different  persons.  If  by  that'j 
it  be  meant  merely  that  the  sand  is  easily  moved,  the  term  is  correct 
If  it  be  meant  that  it  is  in  any  sense  fluid  so  as  to  be  unable  to  support 
heavy  weights,  it  is  not  correct.  Maj.  W.  H.  Heuer,  engineer  of  the 
Eighth  Light-house  District,  informs  me  that  the  Fort  Point  light-houi^e 
at  Galveston  weighs  1?1  tons,  exclusive  of  the  furniture  and  other  outfit 
of  its  occupants.  It  is  supported  upon  7  screw  piles,  the  flanges  of 
which  are  36  inches  in  diameter,  giving  a  total  bearing  surface  of  about 
49.4  square  feet.  The  pressure  is  therefore  about  2.65  tons  i>er  square 
foot  Its  foundation  is  submerged.  The  light- house  at  Brazos  Santiago 
has  a  submerged  foundation  and  weighs  not  less  than  the  Fort  Point 
lighthouse.  Major  Heuer  states  that  he  knows  of  no  light- house  upon 
the  Texas  coast  which  has  settled. 

The  balance  available  September  1, 1887,  for  carrying  on  the  work 
was  $35,146.61.  Experience  here,  and  everywhere  ^Ise  upon  the  Texas 
coast  where  jetties  have  been  begun,  demonstrates  that  to  put  in  a  piece 
of  work  upon  these  treacherous  foundations,  expending  the  whole  or 
nearly  the  whole  of  the  funds  available,  and  then  leave  it  without  ob- 
servation and  without  the  means  of  repairing  damages  if  they  occnr,  is 
to  invite  failure.  The  soil  upon  which  these  structures  must  be  built 
may  be  relied  upon  to  bear  whatever  weight  it  may  be  necessary  to 
place  upon  it,  provided  it  be  kept  under  the  jetty.  The  jetties  which 
have  been  constructed  are  too  light  to  resist  the  force  of  the  waves  to 
which  they  may  be  subjected,  and  must  be  made  heavier.  They  have 
in  no  case  been  built  much  higher  than  the  water-surface,  and  have  re- 
mained at  that  level  but  a  very  brief  period,  their  crests  having  now 
subsided  from  50  to  168  per  ceut^  of  their  height  above  the  original 
bottom.    Yet  tiiese  light  and  low  structures  have  been  undermined,  and 
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have  settled  down  bodily.  The  foundation  courses,  30  fe«t,  GO  feet,  and 
90  feet  wide,  have  all  gone  3owu  alike.  The  disturbance  to  be  caused 
by  a  high  and  heavy  structure,  which  is  truly  to  ijerform  the  functions, 
of  a  jetty,  must  be  greater  still.  Waves  thrown  back  by  it  reacting 
upon  the  bottom  will  excavate  a  trench  much  as  if  they  went  over  it. 
Approaching  in  a  direction  oblique  to  the  direction  of  the  jetty,  and 
repelled  by  it,  they  will  run  parallel  with  it,  and  thus  create  a  scouring 
current.  Rising  upon  one  side  they  create  a  head,  which  tends  to  scour 
a  channel  under  the  jetty  to  the  opiK)site  side.  This  manifold  action  of 
the  waves  will  damage  any  new  piece  of  work,  and  if  left  to  itself  will 
destroy  it.  It  is  not  sufficient  to  give  a  wide  spread  to  the  lower  courses ; 
however  wide  it  may  be,  undermining  at  its  outer  edges  will  occur.  The 
trench  thus  formed  must  be  prevented  from  extending  towards  the  axis 
of  the  jetty.  If  v^atched  and  promptly  repaired  the  damage  may  be 
slight,  but  if  left  unattended  to  it  may  be  serious.  The  work  can  not 
be  regarded  as  finished  until  it  has  been  tested  by  several  years  servipe, 
and  by  the  severest  storms.  Until  it  is  finished  it  is  necessary  that  the 
means  for  making  repairs  should  be  at  hand.  These  circumstances  ren- 
der the  financial  part  of  the  undertaking  more  than  usually  important. 
It  is  not  only  a  question  of  the  greater  or  less  final  cost  of  the  completed 
work,  as  in  the  case  of  building  upon  a  secure  foundation  ;  it  is  a  ques- 
tion of  the  physical  practicability  of  the  work  at  any  cost,  a  question 
which  the  engineer  can  not  ignore. 

Very  respectfully,  your  obedient  servant? 

O.  fl.  Ernst, 
Major  of  Engineers. 
The  Chief  of  Enginbebs,  U.  S.  A. 


report  of  ueutenant  oeoroe  a.  zinn,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston f  Tex.f  September  24,  1887. 

Sir:  In  compliance  with  your  letter  of  instructions,  dated  June  15, 1887,  to  proceed 
to  Brazos  Santiago,  Tex.,  and  make  a  survey  of  the  harbor  and  bar  aod  to  obtain 
certain  information,  I  left  Galveston  on  the  schooner  Andrew  Boden  June  24  and 
reached  Brazos  Santiago  June  29,  our  voyage  having  been  delayed  by  calms  and  ad- 
verse winds.  From  that  date  to  Aagnst  3  I  was  continuously  occupied  on  the  sur- 
vey, with  the  exception  of  delays  occasioned  by  rough  weather  and  a  few  days'  wait 
for  the  arrival  of  the  boring  apparatus  on  the  steamer  Aransas, 

On  August  3  we  started  Jor  Galveston  ;  when  opposite  Pass  Cavallo  we  were  obliged 
by  the  easterly  winds  to  enter  that  harbor.  From  that  point,  with  Mr.  E.  M.  Hart- 
rick,  civil  assistant,  and  Mr.  D.  M.  Picton,  recorder,  I  returned  to  Galveston  by  rail. 
Since  that  time  we  have  been  occupied  in  plotting  up  the  notes. 

I  will  take  the  points  of  information  required  in  the  same  order  as  given  in  your 
letter  of  instructions. 

1.  A  chart  of  the  present  shore-lines  and  the  curves  of  6  feet,  12  feet,  18  feet,  and 
24  feet  equal  depths.  The  results  of  the  present  survey  are  shown  on  the  drawings 
inclosed,  and  I  also  submit  a  comparative  chart  compiled  from  CoaHt  Survey  Chart, 
1867,  Lieutenant  Adam's  survey  of  1871,  Assistant  Engineer  Bipley's  survey  of  1882, 
Lieutenant  Fisk's,  1884,  and  the  present  survey,  1887. 

2.  Definite  information  as  to  the  amount  of  settlement  at  dififerent  points  of  the 
Jetty  since  its  construction  and  the  cause  of  that  settlement. 

This  jetty  was  built  by  contract  of  brush  mats,  with  bricks  for  ballast,  weighing 
about  11  pounds  each.  The  work  extended  over  a  period  of  about  two  years  and  a 
half  under  three  contracts. 

During  the  progress  of  the  work  and  during  the  intervals  between  the  contracts  it 
is  known  that  parts  of  the  jetty  were  carried  away  by  storms.  Which  mats  were 
thus  lost  can  not  now  be  determined.  New  work  was  placed  over  the  old  until  at 
some  period  of  the  work  a  portion  had  been  built  up  to  the  wat«r  surface  by  several 
oourses  and  a  portion  was  only  foundation  course  with  grades  between  these  two. 
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The  assistant  light-hoase  keeper  at  BrazoB  Light-Hooae,  who  was  a  foreman  for  one 
of  the  contractoni  and  who  has  been  in  the  vicinity  since  that  time,  said  that  he  be- 
lieved all  bnt  the  foundation  course  had  come  np;  this  conrse  was  covered  with  sand 
soon  after  being  placed,  bnt  the  other  courses  were  not,  and  the  ballast  of  these  was 
too  light  to  prevent  the  waves  and  cnrreuts  from  curling  up  the  mats,  tipping  off  the 
ballast,  and  allowing  the  mats  to  be  carried  away.  Many  came  up  on  the  beach, 
which  is  still  covered  for  some  distance  with  bricks  and  brush. 

The  greater  portion  of  the  mats  are  believed  to  have  been  carried  away  by  storm, 
•  and  these  came  op  probably  within  six  months  after  the  close  of  the  work. 

I  made,  with  the  apparatus  furnished  me,  seven  borings  on  the  line  of  the  jetty  at 
intervals  of  about  300  feet,  or,  as  the  mat«  were  90  feet  in  length,  the  borings  were 
on  every  third  or  fourth  mat  between  the  inner  and  outer  borings.  No  borings  conld 
be  made  closer  to  shore  on  account  of  the  breakers,  bnt  traces  of  the  jetty  were  found 
on  a  very  smooth  day  when  we  sounded  over  this  portion  of  the  jetty  in  ^  small  boat. 
I  inclose  a  plan  and  profile  giving  the  results. 

At  all  except  the  outer  boring  a  solid  mass  of  brick  and  brush  was  found.  At  one 
place  there  was  no  overlying  sand,  but  at  the  others  there  was  several  feet.  I  have 
made  a  careful  examination  of  the  records  of  the  construction  of  this  jetty  and  find 
that  they  are  either  lacking  or  so  incomplete  that  no  reliable  conclusions  can  be 
drawn  from  a  comparison  of  the  borings  with  them ;  it  can  onl^  be  said  that  mat- 
tresses and  brick  are  still  in  place,  and  it  can  not  be  stated  positively  that  the  mat- 
tress at  the  outer  boring  has  been  swept  away,  because  the  records  do  not  give  its 
exact  location. 

To  determine  positively  whether  bnt  one  course  of  mattresses  remains  would  re- 
quire borings  through  the  mattresses,  and  these  would  be  difficult  to  make  because 
the  bar  is  so  frequently  rough,  and  they  would  certainly  be  very  expensive.  During 
the  construction  of  the  work  it  was  noticed,  as  I  have  just  stated,  that  after  the 
foundation  conrse  was  placed  it  was  quickly  covered  with  sand.  The  material  of  the 
bar,  as  shown  by  the  borings,  is  soft  to  depths  of  30  or  40  feet,  bnt  sufficient  data  does 
not  exist  to  say  whether  sinking  occurred  or  that  there  was  a  general  aconmnlation 
of  sand  over  and  around  the  mats. 

The  records  seem  to  show  a  depression  of  the  top  of  the  jetty  daring  the  progress 
of  the  work,  and  a  comparison  of  the  records  with  the  borings  seems  also  to  show  a 
depression  of  from  3  to  10  feet. 

1  have  made  profiles  on  the  line  of  the  jetty  from  the  surveys  of  18d2,  1884,  and 
1887.  These  indicate  the  changes  in  the  natural  level  of  the  bottom  ne^r  the  jetty, 
and  therefore  it  will  be  seen  that,  by  comparing  the  depths,  any  mats  placed  at  the 
positions  of  the  borings  must  have  settled  bodily  in  order  to  attain  the  positions  ia 
which  they  were  found.  I  havtf  not  plotted  a  profile  of  the  jetty  from  the  records  be- 
cause of  their  incompleteness. 

From  £  to  G  on  the  profile  a  foundation  course  of  mattresses  was  placed  between 
June  24  and  July  21,  1884.  From  E  to  F  a  second  course  of  these  mattresses  was 
placed  July  26.    No  more  mattresses  were  placed  between  E  and  G. 

Lieutenant  Fisk  made  his  survey  July  3(),  1884.  Tbo  inspector's  reports  give  the 
profile  shown  by  the  broken  line.  The  tide  record  is  not  given,  but  as  the  tide  does 
not  vary  over  3  feet  and  as  mattresses  could  not  be  placed  in  rough  weather,  it  may 
be  assumed  that  Lieutenant  Fisk's  profile  shows  the  top  of  the  jotty.  It  can  then  be 
said  that  the  top  of  the  jetty  is  now  8  feet  lower  at  boring  No.  5  and  0  feet  lower  at 
boring  No.  6  than  wheu  the  work  was  placed. 

What  amount  of  depression  is  duo  to  compression  of  the  mattresses  and  what  is  due 
to  the  teredo,  and  therefore  what  amount  is  due  to  scour  and  bodily  settlement,  can 
not  now  be  determined  because  of  the  defective  records. 

The  material  used  for  the  mattresses  was  principally  mesquite  brush,  which  resists 
the  teredo  for  a  long  time.  A  small  quantity  of  another  kind  of  brush  was  used  which 
is  considerably  eaten  by  worms,  as  will  be  seen  from  the  specimens  submitted  with 
this,  and  which  were  obtained  near  the  shore  end  of  the  jetty. 

The  soundings  show  the  jetty  to  be  covered  with  sand  throughout  almost  the  entire 
length. 

I  believe,  therefore,  that  not  only  is  an  entire  course  of  mattresses  in  place,  bnt  also 
that  it  is  still  in  good  condition. 

3.  Infornpation  as  to  the  flood  discharge  of  the  Rio  Grande. 

No  definite  information  could  be  obtained ;  only  a  guess  can  be  made  from  the 
heights  of  the  water  and  the  cross-sections.  At  Brownsville  the  river  is  about  250 
feet  wide  and  16  feet  deep  at  high  river  and  about  200  feet  wide  and  3  feet  deep  at 
low  river. 

The  floods  occur  in  spring  and  autumn.  The  first  last  from  four  to  six  weeks,  be- 
ginning about  May  15 ;  the  second  last  for  about  three  weeks  in  September.  At  these 
times  the  river  overflows  a  great  portion  of  the  country  near  its  mouth,  the  banks  in 
places  being  covered  to  a  depth  of  2  or  3  feet.  Some  of  the  general  over-flow  no  doubt 
reaches  Brazos  Santiago  Harbor,  but  the  chief  inlet  is  the  Tuloso  Bayou,  which  broke 
through  in  1870.    I  inclose  a  tracing  obtained  from  Mr.  Brooks  of  Brownsville  show- 
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ing  the  oonntry  near  the  mouth  of  the  river.  The  opeDing  at  San  Martin  has  lung 
been  oloeed,  hat  the  map  prohahly  dates  from  1875,  as  that  was  ahout  the  time  the 
Brazos  light-house  was  huilt. 

The  hayon  at  its  month  is  ahont  50  feet  wide  and  5  feet  deep,  the  river  at  that  place 
is  about  400  feet  wide  and  16  feet  deep  when  bank  full. 

When  I  saw  it,  July  22,  the  river  water  was  about  5  feet  below  the  bed  of  the  Bayou. 
The  flood  had  occurred  a^week  or  so  before,  aud  the  river  wjw  nearly  down  to  low- 
water  stage.    I  am  told,  however,  that  the  flood  deepens  the  month  ot'the  bayou. 

The  water  passing  through  this  bayou  enters  the  places  marked  "  shallows,"  which 
are  of  great  extent  but  dry  in  the  dry  season,  and  finall.v  roaches  the  harbor,  a  dis- 
tance of  11  or  12  miles.  It  is  known  that  the  country  near  the  bayou  is  tilling  up  with 
sediment,  bat  what  amount  reaches  the  harbor  of  Brazos  Santiago  \n  problematical. 
The  boatmen  say  that  during  the  floods  the  water  in  the  hai'bor  is  discolored  by  Rio 
Grande  sediment.    A  high  wind  also  discolors  the  water  by  stirring  up  the  bed. 

I  submit  samples  of  material  taken  from  the  shoals  in  various  parts  of  the  harbor. 
That  from  the  northern  part  has  a  much  larger  proportion  of  clay  than  that  from 
the  southern  part.  The  upper  [lart'of  Laguna  Madre,  has  a  mnddy  bottom,  and  the 
tidal  currents  no  doubt  carry  much  of  this  material  into  the  harbor  and  out  through 
the  Pass.  The  banks  of  the  Rio  Grande  are  composed  of  dark  gray  or  bluish  clay, 
with  Uttle  sand.  I  would  conclude  from  these  facts  that  the  effect  of  the  river  in 
filling  np  the  harbor  is  small. 

It  woold  be  di^cult  to  determine  the  quantity  of  water  passing  from  the  river  into 
the  harbor.  Some  comes  from  the  general  outflow  and  some  from  the  Tuloso  Bayou. 
There  is  no  data  for  calculation.  The  c^nantity  was  not  remarked  upon  by  any  one, 
and  no  perceptible  increase  in  depth  ot  water  in  the  harbor  was  noticed.  No  perma- 
nent gauges  are  kept  in  the  vicinity. 

The  eflect  of  the  river  upon  the  harbor  seems,  therefore,  to  be  small. 

4.  The  floods  are  believed  to  be  of  shorter  duration  now  than  formerly,  although 
the  river  goes  just  as  high.  This  is  probably  duo  to  the  withdrawal  of  wat«r  tor 
irrigation  near  the  headwaters.  For  the  same  reason  low  water  is  lower  than  for- 
merly. 

5.  Boca  Chica  is  completely  closed  and  lias  been  for  about  five  years.  Lieutenant 
Adams  says  in  his  report  on  this  harbor,  published  in  Report  of  Chief  of  Engineers  for 
1871,  page  545,  that  '*  Boca  Chica  was  closed  in  1868,  but  the  Brazos  Bar  was  not  im- 
proved." 

It  seems  this  time  to  have  closed  naturally  by  the  action  of  the  waves  washing  up 
sand  from  the  Gulf  shores.  The  strip  of  land  closing  Boca  Chica  presents  the  same 
appearance  as  the  Gulf  shore  in  the  vicinity  and  seems  to  be  composed  entirely  of 
sand.  The  sand  hills  extend  right  along,  and  there  is  no  sign  of  the  former  pass  ex- 
cept some  old  piles  belonging  to  the  railroad  that  extended  from  Brazos  Santiago 
Pass  to  White's  Ranch  on  the  Rio  Grande. 

6.  It  is  believed  that  at  a  point  about  25  miles  north  of  the  Brazos  light-house  water 
crosses  Padre  Island  during  heavy  storms.  No  channel  across  is  known  to  exist. 
Nothing  definite  could  be  learned  about  the  roll-over  just  mentioned. 

Four  borings  were  made  on  the  bar  at  points  shown  on  the  chart.  At  Boring  No.  8 
the  pipe  still  sank  at  42  feet ;  at  No.  9  a  shell  bank  was  found  at  13  feet,  and  at  No.  10 
a  pipe  was  sunk  56  feet  and  failed  to  reach  hard  bottom.  At  the  end  of  the  jetty, 
Boring  No.  7,  soft  material  was  found  at  38  feet.  The  heavy  sea  prcveutetl  us  flrom 
sinking  the  pipe  further.  A  boring  near  the  Brazos  lighthouse  gave  clay  at  23  feet 
in  a  depth  of  8  feet,  and  one  at  the  Point  Isabel  Whart  a  mixtukc  of  sand  aud  clay, 
that  is,  a  silt  containing  sand,  at  25  feet  in  a  depth  of  5  feet.  These  depths  are 
below  the  water-sui€ace  at  mean  low  tide.  At  the  wharf  the  bottom  is  composed 
entirely  of  this  mixture  of  sand  and  clay,  the  clay  being  in  the  greater  proportion. 

The  bar  is  not  composed,entiroly  of  sand,  for  at  the  greater  depths  the  pipe  brought 
np  the  same  kind  of  material  as  at  the  Point  Isabel  Wharf  and  near  the  Brazos  light- 
house.    It  is  quite  soft  and  would  be  easily  washed  away. 

Thetime  required  did  not  permit  of  determining  the  extent  of  the  shell-bank.  This 
harbor,  like  all  those  on  the  shore  of  Texas,  is  inclosed  by  the  mainland  and  sandy 
islands,  with  a  pass  permitting  the  passage  of  water  at  ebb  and  flow  of  the  tide.  The 
mainland  has  much  clay  in  the  soil  and  is  somewhat  permanent,  bnt  the  material  of 
the  bar  and  of  the  islands  is  readily  shifted.  Daring  the  period  of  the  survey  the  shore- 
line at  one  place  had  filled  about  a  hundred  feet,  the  general  change  in  a  month  wiis 
about  10  feet  along  the  whole  shore-line  of  Brazos  Island  near  the  pass,  in  some  places 
cutting  away  and  in  others  filling  up.  On  Padre  Island  there  was  but  little  change, 
except  between  the  pass  and  Brazos  light- honse. 

The  islands  are  covered  by  sand-hills,  shifted  easily  by  the  wind.  An  instance  oc- 
curred on  Brazos  Island.  The  life-saving  station  was  bnilt  in  1881  on  a  slight  emi- 
nence sloping  gulfward.  At  the  present  time  there  are  sand-hills  between  it  and  the 
Gnlf  about  15  feet  high.  In  a  period  ot*  three  or  four  weeks  the  sand  accumnlate<l  to 
a  depth  of  3  or  4  feet  about  a  tube  placed  as  ouo  of  the  survey-marks.  It  caa  Ijq  e«ft.v\. 
flowing  into  the  harbor,  and  is  no  doubt  one  oV  tVie  caw^i^a  oK\.\i<s»  ^\\\\\\^xv^, 
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The  direction  of  the  channel  across  the  har  depends  npon  the  direction  of  the  winds 
and  littoral  currents,  and  daring  the  year  changes  from  a  northeast  to  a  sontheaat 
course.  Daring  about  ninCbmonths  of  the  year  southerly  winds  blow,  and  there  is  a 
littoral  current  from  the  south.  The  channel  then  changes  to  the  southward.  Dur- 
ing the  remainder  ot  the  year  the  reverse  is  the  case.  These  facts  were  obtained  from 
the  pilots,  one  of  whom  has  been  at  Brazos  Santiago  above  twenty  years.  The  same 
thing  is  noted  on  a  sketch  accompanying  Captain  McCIellau's  report  on  this  harbor 
in  IQShi,    The  pilots  sound  the  channel  before  the  arrival  of  eacb  steamer. 

It>8  depth  is  due  to  the  water  flowing  in  and  out  of  the  pass,  and  no  marked  differ- 
ence could  be  noticed  by  the  eye  between  the  ebb  and  flood  currents.  When  the  bay 
water  flows  outward  the  water  on  the  bar  is  much  discolored,  the  sand  being 
stirred  up  by  the  meeting  of  the  waves  coming  in  fi*om  the  Gulf  and  the  current  run- 
ning out,  but  the  discoloration  of  the  water  in  the  buy  seemed  to  depend  entirely  npon 
the  wind ;  on  a  still  day  the  water  was  comparatively  clear,  while  on  a  windy  day  it 
was  onite  muddy,  whatever  the  state  of  the  tide. 

A  tide-gauge  was  placed  on  one  of  the  iron  piles  of  the  Brazos  light-house,  and  the 
height  of  the  water  recorded  every  half  hour  from  6.30  a.  m.  to  6.30  p.  m.,  as  well  as 
the  state  of  the  tide  and  wind.  This  record  seems  to  show  that  the  tide  did  not  ebb 
for  from  4  to  7  hours  after  the  highest  water ;  that  is,  while  the  flood  still  continued 
the  height  of  water  diminished. 

In  the  middle  of  the  bay  there  are  shoals,  which  have  been  increasing  in  extent, 
produced,  no  doubt,  by  the  meeting  of  the  currents  from  above  and  below  the  pass. 

The  harbor  is  less  deep  than  formerly;  consequently  the  anchorage-ground  has  been 
reduced  in  area,  but  the  depth  of  water  at  Point  Isabel  Wharf  is  about  the  same.    At 
present  any  vessel  that  can  find  anchorage-room  inside  tlie  bar  will  find  sufficient  ^ 
water  on  the  bar  to  cross.    The  Morgan  steamer  AranBoa  takes  about  all  the  anchor- 
age-room for  vessels  of  her  size. 

The  bar  is  short  and  the  water  beyond  deepens  rapidly.  There  are  also  strong 
littoral  currents,  almost  due  north  and  south.  This  should  simplify  any  scheme  for 
the  improvement  of  this  place,  and  what  remains  of  the  old  jetty  would  probably 
form  a  good  foundation  for  a  new  one.    The  old  jetty  ranges  are  still  in  existence. 

Clay  can  be  readily  found  in  this  vicinity,  and  mesquite  wood,  the  only  kind  ob- 
tainable in  quantity,  is  quite  cheap.  I  submit  two  samples  of  stone.  Number  one  is  ^ 
from  Edenburgh,  about  57  miles  from  Brownsville  by  the  wagon  road.  It  is  calcare- 
ous sandstone,  easily  broken,  and  weighs  133  pounds  per  cubic  foot.  Number  two 
comes  froni  Reynosa,  60  miles  west  of  Matamoras,  on  the  Rio  Grande,  and  weighs  116 
pounds  per  cubic  foot.  This  stone  can  be  furnished  in  blocks  to  1,500  pounds  in 
weight,  and  can  be  delivered  on  the  work  at  Brazos  Santiago  for  about  f9  a  ton. 
Number  two  is  a  friable  limestone,  a  sort  of  natural  concrete. 

The  commerce  of  this  harbor  is  not  large.  At  present  the  exports  are  hides,  wool, 
bones,  etc.  The  imports  arc  lumber,  provisions,  agricultural  implements,  and  house- 
hold goods — such  articles  as  supply  the  wants  of  the  people  within  a  radius  of  150 
miles  Irom  Brownsville.  Produce  for  points 'beyond  finds  entrance  at  other  places. 
The  country  is  not  thickly  settled,  and  is  subject  to  long  droughts  and  heavy  rains. 
The  soil  is  fertile,  although  it  is  chiefly  used  for  grazing.  A  narrow-gauge  railroad 
runs  from  Point  Isabel  to  Brownsville,  22  miles.  Brownsville  has  about  5,000  inhabit- 
ants, a  large  majority  of  whom  are  of  Mexican  descent.  Matamoras,  just  across  tbo 
river,  has  probably  30,000  inhabitants,  and  at  one  time  received  the  imports  for  north- 
ern Mexico;  now,  however,  this  portion  of  Mexico  is  supplied  via  the  Mexican  Cen- 
tral Railroad,  foreign  goods  in  bond  coming  by  rail  from  New  York  and  New  Orleans. 
Articles  of  American  manufacture  follow  the  same  routes.  The  Mexican  National 
Railroad  will  soon  have  a  through  connection  from  Corpus  Christi.  to  the  city  of 
Mexico,  and  a  branch  to  connect  with  this  at  Monterey  has  been  started  from  Mat^i- 

moras. 

•  •  «  •  •  •  • 

A  single  steam-boat  goes  up  the  Rio  Grande,  making  trips  about  every  week  be- 
tween Brownsville  and  Rio  Grande  City,  by  river  300  miles.  This  is  the  only  means 
of  transportation  northward  from  Brownsville,  except  the  railroad  from  Matamoras 
along  the  Rio  Grande  to  San  Miguel,  about  15  miles  from  Camargo,  or  74  miles  from 
Matamoras. 

The  mail  is  carried  by  buckboard  from  Brownsville  to  Pefia,  on  the  Mexican  Na- 
tional Railroad,  a  distance  of  110  miles.  The  Morgan  steamer  Aranaas  makes  trips 
about  every  ten  days  from  Morgan  City  to  Brazos  Santiago,  stopping  at  Galveston  and 
Rookport.  Several  coasting  schooners  carry  lumber  to  Brazos  Santiago.  Several 
foreign  vessels  come  each  year  to  this  port. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
FirBt  Lieut^tMnty  Engineen, 
Maj.  O.  IT.  Ernst, 

Corjjs  of  /engineers,  U.  S.  A. 

Note.— Report  of  the  Board  of  Engineers  attached  to  T  5  of  this  Appendix. 
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IMPROVEMENT  OP  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OP  ARKANSAS,  LOUISIANA,  TEXAS,  MISSISSIPPI,  AND  TENNESSEE*  TRIBU- 
TARY TO  THE  MISSISSIPPI— WATER-GAUGES  ON  THE  MISSISSIPPI  AND 
ITS  "principal  TRIBUTARIES. 


REPORT  OF  CAPTAIN  JOSEPH  H,  WILLARD,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHAROEy  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
iriTH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS, 


1.  Red  River,  Lonittiaua  aod  Arkansas. 

2.  Cypress  Bayou,  Texas  ami  Lonisiana. 

3.  Ouachita  and  Black  Rivers,  Arkansas 

and  Lonisiana. 

4.  Bayou  D'Arbonne,  Louisiana. 

.5.  Bayou   Bartbolomew,  Louisiana   and 
Arkansas. 

6.  Bayou  Bosuf,  Lonisiana. 

7.  Tensas  River  and  Bayou  Macon,  Louisi- 

ana. 

8.  Big  Black  River,  Mississippi. 


9.  Yazoo  River,  Mississippi. 
LO.  Tobula  Lake,  Mississippi. 


10.  iouuia  i^aKe,  Mississippi. 

11.  Yallabusba  River,  Mississippi. 

12.  Tallabatcbee  River,  Mississippi. 

13.  Steele's  Bayou,  Mississippi. 

14.  Big  Sunflower  River,  Mississippi. 

15.  Big  Hatcbee  River,  Tennessee. 

16.  Forked  Deer  River,  Tennessee. 

17.  Water-gauges  on  the  Mississippi  River 

and  its  principal  tributaries. 


United  States  Engineer  Office, 

VicJcshurg,  Miss.j  July  17, 1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon  the 
works  of  river  improvement  in  my  charge  for  the  fiscal  year  ending 
June  30, 1888. 

Very  respectfully,  your  obedient  servant, 

»  J.  H.  WlLLARD, 

Captain  of  Unffineers, 
The  Chief  of  Engineers,  U.  S,  A. 


Ui. 


IMPROVEMENT  OF  THE   RED  RIVER.  LOUISIANA  AND  ARKANSAS. 

Red  liiver  has  its  headwaters  in  northern  Texas  and  flows  in  an 
easterly  direction,  forming  the  boundary  between  Indian  Territory  and 
Texas.  At  Fulton,  Ark.,  it  changes  its  course  to  a  general  southeast- 
erly direction,  and  flowing  through  Louisiana  enters  the  Mississippi  at 
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Beil  Biver  Lauding.    The  portion  within  thia  distriet  extends  from 
Fulton,  Ark.,  to  the  mouth  of  Atchafalaya  Biver,  about  525  miles. 

The  improvement  of  Bed  Biver  was  begun  by  the  United  States  as 
early  as  1828,  and  more  than  $500,000  were  appropriated  and  expended 
between  1828  and  1852.  Ko  appropriation  .was  made  between  1852  and 
1872,  during  which  time  the  results  of  former  work  were  lost. 

The  present  improvement  was  begun  in  1872.  The  project  contem- 
plates the  removal  of  snagsand  other obstructious;  closing  Tone's  Bayou 
Outlet,  which  depletes  the  main  channel  below  as  far  as  Grand  Ecore, 
where  the  water,  diverted  through  the  outlet,  re-enters  the  river ;  open- 
ing a  channel  through  the  falls  at  Alexandria,  La.,  and  deepening  tl 
channel  at  shoal  places ;  to  improve  and  keep  navigation  open  fro.- 
Fulton  to  the  mouth  of  the  Atchafalaya.  No  estimate  for  permanent 
improvement  can  be  presented,  as  new  obstructions  are  added  contin- 
ually by  caving  banks,  etc.,  and  each  flood  brings  down  large  quanti- 
ties of  drift  from  the  upper  river,  the  removal  of  which  requires  that 
the  work  be  carried  on  from  year  to  year. 

The  protection  of  the  harbor  at  Alexandria,  La.,  by  means  of  a  wing- 
dam  and  training- wall  is  included  in  the  project  for  this  improvement. 
The  work  from  1872  to  the  end  of  the  fiscal  year  188t)-'87  benefited 
navigation  greatly.  The  great  raft  had  been  removed  and  about  150 
miles  of  river  above  Shreveport  opened  to  navigation.  By  means  of 
snag-boats  and  shore  parties  large  quantities  of  obstructions  were  re- 
moved annually,  the  raft  prevented  from  reforming,  and  Ihe  river  kept 
open  from  Fulton  to  the  mouth  of  Atchafalaya  Biver,  being  navigable 
between  those  pointsalmost  the  entire  year.  Several  ineffectual  attempts 
were  made  to  close  Tone's  Bayou,  but  nothing  has  been  done  since  early 
in  1882,  when  the  dam  then  in  process  of  construction  was  destroyed. 
The  channel  excavation  under  contract'at  the  falls  of  Alexandria  was 
completed  practically  in  1885,  and  a  dam  and  training-wall  for  protect- 
ing the  harbor  fiom  erosion  b}'  the  current  were  built  the  same  year. 

Prior  to  1878  no  work  was  done  towards  removing  obstructions  from 
the  river  below  Shreveport,  La.,  the  appropriations  being  for  removing 
the  raft  and  closing  Tone's  Bayou.  A  faint  idea  of  the  immense  quan 
tities  of  snags,  etc.,  obstructing  navigation  of  this  river  can  be  gained 
by  reference  to  the  lists  of  obstructious  removed,  published  in  i)reced- 
ing  reports. 

The  work  performed  had  the  effect  of  reducing  insurance  and  lower- 
ing freight  rates,  besides  improving  navigation,  diminishing  the  risks 
thereof,  and  shortening  time  of  delivery.  The  country  bordering  the 
river  is  fertile,  and  as  the  improvement  advances  will  be  developed 
correspondingly,  and  commerce  and  navigation  i)robably  increased 
largely. 
The  following  work  has  been  done  during  the  fiscal  year : 
After  suspending  operations  in  Yazoo  Biver,  the  snag-boat  MeifjSj 
P.  B.  Starr  master,  left  Vicksburg  August  1  for  work  in  Bed  Biver 
below  Shreveport.  She  reached  Bed  Biver  Landing  on  the  night  of  the 
2d,  and  encountered  considerable  difficulty  in  pulling  over  the  bar  at 
the  mouth,  but  after  working  all  day  August  3  finally  passed  this  ob- 
struction safely.  But  little  work  was  done  below  Campti,  about  2G8 
miles  above  the  mouth,  as  the  boat  had  worked  over  that  portion  of  the 
river  in  February,  1887.  Above  that  point,  however,  obstniptions  wei*e 
numerous  and  difficult  to  remove,  and  on  account  of  the  worn  and  dam- 
aged condition  of  the  snag-boat's  bottom,  oi)era(  ions  had  to  be  conducted 
with  great  caution,  especially  in  pulling  over  bars.  The  water  was  at 
its  lowest  stage,  and  most  effective  channel  work  was  performed,  but 
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igress  was  slow,  as  the  river  in  uumy  places  was  almost  dosed  by  ob 

auctions,  notably  at  Magnolia,  Kuox  Point,  and  Asliwood,  the  latter 

3int  having  been  considered  by  river  men  as  the  worst  obstructed  below 
^hreveport.  The  Meigs  arrived  at  Sbreveport  September  27,  and  was 
laid  up  with  the  remainder  of  plant  used  in  this  district,  liaviug  accom- 
plished the  following  work : 

,  Number. 

Snags  polled 1,070 

Stumps  pulled , 202 

Shore  snags  cat 27 

Wrecks  removed,  viz:  Two  boilers  from  unknown  wreck  at  Hunter's 
Gin. 

Wing-dams  built  at  Perot's  Bar,  linear  feet  175.  The  wing-dams 
were  built  of  brush  cut  from  the  banks.  Seven  large  rack-heaps  and  a 
number  of  small  ones  were  removed  from  the  channel.  The  river  was 
at  such  low  stage  that  the  boat  had  to  be  pulled  over  seventeen  sand- 
bars. These  bars  are  formed  by  sunken  logs  and  snags,  which  cause 
rapid  depositions  of  mud,  burying  the  logs  lying  in  the  bottom  com- 
pletely, covering  those  near  the  surface  with  a  coating  of  mud,  and 
causing  the  banks  to  encroach  upon  the  channel. 

By  removing  the  snags  and  sunken  logs  with  explosives  and  the  boat's 
machinery,  and  then  passing  up  and  down  over  the  bars  with  the  drag- 
chain  lowered,  these  obstructions  were  cleared,  and  a  good  channel  for 
the  Meigs  (3  feet  draught)  obtained  before  the  boat  proceeded  up  stream. 
Work  was  •confined  to  channel  obstructions,  which  were  removed 
thoroughly,  giving  a  steam  boat  channel  with  fully  3  feet  depth,  where 
before,  in  many  places,  a  skiff  scarcely  could  pass  for  jams  and  sand- 
bars. Eiver  men  pronounced  this  two  months'  work  of  the  Meigs  as 
most  beneficial  to  navigation. 

A  largo  number  of  shore  snags,  etc.,  yet  remain,  especially  in  the 
reach  below  Tone's  Bayou  to  Knox  Point,  the  removal  of  which  was  not 
attempted  by  the  snag-boat,  as  that  class  of  work  can  be  i)erformed 
most  economically  by  shore  parties. 

After  completing  some  necessary  minor  repairs  the  snag-boat  Flor- 
ence^  A.  G.  Swain  master,  resumed  o[)erations  August  12  in  the  upper 
river  above  Shreveport.  This  work  was  continued  until  the  end  of 
October,  when  the  crew  was  discharged  and  the  boat  laid  up  with  the 
fleet  at  Shreveport.  Operations  were  confined  chiefly  to  the  removal  of 
obstructions  in  the  old  raft  region.  Within  the  preceding  year  this  part 
of  the  river-bed  had  scoured  for  a  depth  of  at  least  2  feet,  and  many 
new  snags  were  exposed.  The  banks  had  caved  in  many  places,  leaving 
shore  snags  projecting,  which  were  cut  and  removed.  At  different 
points  sunken  logs,  with  but  about  a  foot  of  water  over  them,  were 
removed  with  the  drag-chain,  and  a  good  depth  of  channel  soon  scoured 
out. 

The  greater  part  of  September  was  spent  in  removing  an  old  and 
dangerous  collection  of  obstructions  near  Shady  Grove,  about  15  miles 
above  Shreveport,  known  as  the  *'Dawn  Stumps."  These  were  con- 
sidered by  river  men  as  the  most  dangerous  obstructions  iu  Upper  Ked 
River.  Stumps  and  logs,  some  hundreds  in  number,  were  planted 
thickly  in  and  along  the  channel  for  a  mile  or  more,  projecting  above 
low  water,  some  as  much  as  C  feet,  and  resembling  large  piles  driven  at 
random  and  cut  off  without  regard  to  water-surface.  Formerly  boats 
went  over  them,  but  as  the  bottom  scoured  and  low-water  surface  fell 
the  passage  had  to  be  made  by  working  through  with  the  aid  of  lines, 
and  finally  had  to  be  given  up,  except  at  high  stages.    These  obatcae.- 
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tioiis  had  been  worked  over  in  former  years  without  mach  success,   li 
injx  h)w  water  of  1>^^Q  those  in  mid-channel  were  cot  off  as  near  i 
water^urfaco  as  i)ossible,  and  sign-boards  and  gauges  set  up  to  ii 
cate  the  depth  over  them  for  safe  passage.    In  1887,  at  the  same  9ta 
the  stamps  that  had  been  cut  off  were  found  to  project  above  the  sarfi 
from  4  to  5  feet,  and  many  more  appeared  which  before  bad  not  ii 
cated  themselves  by  a  ripple.    By  means  of  high  explosives  these 
structions  were  blown  out,  or  so  loosened  or  shattered  as  to  beremoi 
easily  with  the  boat's  machinery.    Two  hundred  and  sixty-five  logs  a 
stumps  and  several  snags,  which  had  lodged  amongst  them,  were 
moved  and  deposited  in  a  pocket  near  by,  resulting  in  a  clear  stei 
boat  channel  more  than  two-thirds  the  width  of  the  river. 

A  large  portion  of  the  wreck  of  the  steamer  Fletcher  was  removed 
latter  part  of  September,  but  a  rise  prevented  the  thorough  complet 
of  this  work.  Enough,  however,  was  removed  to  give  a  good  low-wj 
channel  for  steam-boats  and  to  prevent  drift  from  lodging  at  highwa 
The  removal  of  snags  and  other  low- water  obstructions  was  contin; 
until  October  14,  when  a  sudden  rise  occurred,  bringing  down  la 
quantities  of  drift.  The  Florence  proceeded  down-stream  at  once 
break  jams  and  prevent  their  blockading  the  river  in  the  narrow  i 
tions.  At  Butlei^s  a  jam  about  3,600  feet  long,  and  extending  entir 
across  the  river,  was  destroyed,  but  part  of  it  lodged  in  Ogden's  Bk 
about  4  miles  below,  where  it  again  was  removed.  The  latter  par 
October  was  spent  in  patrolling  the  river  between  Shreveport  and  ( 
mer,  breaking  side  jams  and  keeping  drift  in  motion  to  pi^vent  j? 
forming. 

The  following  is  a  summary  of  the  work  performed  by  the  FUm 
during  August,  September,  and  October : 

Snngs  polled - 

Stamps  pulled - 

iShorc  snags  cut 1 

Logs  removed  from  channel 

Leaning  trees  cut 

Stumps  cut  on  edge  of  bank 

Jams  removed 

Side  jams  removed 

Wrecks  removed,  viz  :  Part  of  steamer  Fletcher,  near  Shady  Grove,  and  a  flat- 
taken  from  channel  at  Hough  and  Ready. 

Owing  to  the  small  balance  available,  the  necessity  for  reservii 
portion  for  snag-boat  service  in  the  upper  river  during  the  spring  flo( 
to  prevent  accumulations  of  raft,  etc.,  and  for  the  care  and  preserval 
of  the  fleet  laid  up  at  ISbreveport,  active  operations  were  susi>end6i 
the  end  of  October. 

The  snag-boats,  quarter  boats,  and  other  plantlfaid  np  at  Shrevep 
were  placed  in  charge  of  P.  U.  JSt^r,  master  of  the  snag-boat  Meig4^ 
experienced  steam-boat  man,  and  have  been  cared  for  properly,  and  mi 
repairs,  required  for  preservation  of  the  boats,  have  been  maae  as  fa 
practicable  with  the  amount  available. 

On  March  18  tliQ  Florence  was  senttoremovea  jam  of  drift  that  1 
formed  in  the  narrow  river,  about  30  miles  above  Shreveport.  She  n 
employed  for  eight  days  in  breaking  jams  and  patrolling  the  riverto  p 
vent  their  re- forming.  Theprincipal  obstruction  was  at  Cow-hide  Bayc 
where  a  jam  about  1,200  feet  long  and  extending  from  bank  to  bankV 
removed.  Besides  this,  numerous  side  jams  were  broken  up  at  thef 
lowing  points:  Cottonwood  Bayou,  Rush  Point,  East  Egypt,  Wfc 
Egypt,  BeaaVej^^^  aa^QL'^vwv^at^^ 
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High  water  in  May  again  cansed  jams  of  drift  to  form  in  tlie  upper 
river,  and  the  Florence  was  emploj^ed  in  breaking  these  obstructions 
and  patrolling  the  river  from  May  5  to  13.  The  principal  work  done 
was :  (1)  The  removal  of  a  jam  about  800  yards  long  at  Buck  Hall  Planta- 
tion, releasing  the  steamer  Sentell,  which  had  been  caught  above  the 
obstruction.  (2)  E^moving  ajam  at  the  Shreveport  Railroad  Bridge. 
(3)  Breaking  three  jams  at  Cottonwood  Bayou ;  the  first  on  the  7th, 
which  reformed  from  drift  above  on  the  8th  and  9th.  (4)  A  large  jam, 
fully  two-thirds  of  a  mile  in  length,  was  removed  at  Cow-hide  Bayou, 
This  was  the  worst  obstruction  and  most  difficult  to  remove,* as  it  kept 
forming  above  all  the  time  and  forced  the  mass  down  in  a  wedge  shape 
on  a  small  island  or  tow-head.  (5)  In  addition  to  the  above,  seven  side- 
jams  were  removed  at  various  points. 

This  work  and  that  in  March  was  performed  under  the  supervision  of 
P.  R.  Starr,  the  master  in  charge  of  the  fleet,  Oi)erations  in  the  two 
months  are  summarized  as  follows : 

Kamber. 

Snags  puUed 6 

Jams  removed 7 

Side-jams  removed 20 

The  prompt  removal  of  these  jams  prevented  formations  of  raft,  which, 
if  allowed  to  remain  any  length  of  time,  would  have  closed  the  river 
completely.  As  it  was,  navigation  in  the  upper  river  was  suspended 
for  a  few  days  only. 

At  the  close  of  operations  in  October  the  river  was  freer  of  obstruc- 
tions than  it  had  been  for  years,  but  a  vast  amount  of  work  remained 
undone.  The  river-bed  in  the  old  raft  region,  both  above  and  below 
Shreveport,  is  a  mass  of  sunken  logs,  forming  a  constant  menace  to 
low-water  navigation.  Some  of  these  are  washing  loose  continually, 
forming  dangerous  snags.  Others,  being  thoroughly  water-logged, 
remain  on  the  bottom,  causing  rapid  deposits  of  sediment  and  forming 
impassable  bars.  The  banks  of  the  upper  river  for  hundreds  of  miles 
are  heavily  timbered,  and,  the  soil  being  alluvial  and  incapable  of  re- 
sisting a  rapid  current,  each  freshet  causes  them  to  cave  and  slide, 
taking  the  heaviest  trees  into  the  stream.  The  amount  of  timber  thus 
contributed  is  enormous,  and  during  high  water  the  drift  forms  jams 
or  raft,  which  require  immediate  removal.  The  limbs  and  roots  of  green 
trees  require  considerable  depth  to  float  them,  and  as  the  water  falls  a 
great  number  are  stranded  on  bars  and  shoals,  forming  new  obstruc- 
tions to  navigation.  Caving  banks  leave  dangerous  shore  snags  pro- 
jecting far  out  into  the  river,  which  are  a  continuous  trouble  and  should 
be  cut  after  every  rise  and  fall. 

In  addition  to  snagging  operations,  patrolling  the  river  when  drift  is 
loinning,  etc.,  by  the  snag-boats,  the  systematic  clearing  of  the  banks 
of  brushy  leaning  trees,  and  projecting  logs  should  be  undertaken.  The 
work  ought  to  begin  at  Fulton,  in  continuation  of  that  under  the  officer 
in  charge  of  the  river  above  that  point,  and  be  carried  down-stream, 
clearing  up  everything  by  the  way,  and  devoting  especial  attention  to 
the  bends.  Such  work  is  done  most  easily  during  extreme  low  water, 
when  the  depth  is  too  little  for  snag-boats,  and  therefore  a  special  boat 
should  be  built  for  the  purpose.  The  cheapest  plan  would  be  to  build 
a  stron^^  flat,  with  quarters  for  a  chopping  party  of  eighteen  to  twenty 
men,  with  overseer,  watchman,  and  cook.  The  boat  should  be  fitted 
with  boiler,  pump,  steam  capstans,  and  light  shears  or  crane  for  pulling 
logs  out  of  the  banks  as  they  cave,  and  removing  logs  and  small  snags 
from  the  channel.    The  amount  of  work  of  this  kind  is  so  great,  and  the 
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l>eDefit  that  would  result  so  immediate,  tbat  I  Teeommend  oatfit  i 
equipment  for  two  parties.    By  such  means  a  largo  amount  of  work 
be  done  in  one  season,  and  so  thoroughly  as  not  to  need  doing  over . 
many  years.    There  will  remain  plenty  of  work  of  the  same  kind  bek 
Shreveport  to  employ  the  boats  till  they  are  worn  oat.     The  estimat 

for  a  single  boat  and  party  are  as  follows : 

• 

Boat  and  e^aipment |4, 

Crew,  subsistence,  explosives,  etc.,  eight  months,  at  f  1,200 9, 

Fonr  months'  care  at  fleet,  at  $50 -. i 

Repairs  and  maintenance  of  outfit,  tackle,  and  tooh),  fuel,  etc 6 

Total,  first  year% 15,( 

Wear  and  tear  in  this  kind  of  work  is  very  great,  so  that  the  item! 
repair  should  be  at  least  double  for  the  second  year. 

To  hasten  the  work  below  Shreveport,  I  recommend  a  light-draug 
iron  or  steel  steam-boat,  with  light  shears  or  crane  and  steam  capstai 
and  with  quarters  only  for  crew  necessary  to  run  the  boat  as  a  tend* 
the  laborers  to  be  quartered  and  fed  on  a  plain  tlat-boat,  inexpensive 
housed  in.    The  estimates  are  as  follows : 

Steamer  and  outfit $15,( 

Qaarter-boat  and  outfit - '..      1,! 

Tools,  hlocks,  and  tackle « „ j 

Expenses  of  steamer,  wages,  subsistence,  fuel,  etc.,  for  a  year  .. 6,i 

Wages  of  chopping  party,  subsistence,  explosives,  etc 10,uue 

Total,  first  year 1 ..    33,* 

This  tender  will  be  very  useful  in  delivering  supplies  to  the  larf 
boats,  assisting  in  the  survey  now  in  progress,  and  in  making  examii 
tions  of  the  river  and  tributaries.  When  not  specially  required  for  B 
Eiver,  it  can  be  used  on  the  small  streams  in  that  portion  of  the  d 
trict  for  which  plant  has  now  to  be  hired. 

In  March,  1887, 1  sent  out  circular  letters  to  persons  interested  in  tLw 
river,  asking  for  information  about  wrecks,  their  position,  and  the 
amount  of  obstruction.  Five  lists  have  been  sent  in,  giving  names  <^ 
boats,  causes  of  loss,  aud  specifying  those  that  are  still  serious  obstroe- 
tions.  Comparing  these  lists,  I  find  that  in  fifty  yeiirs  107  steam -boats 
have  been  lost  in  Eed  River.  One  list  gives  86  snagged,  21  burned,  11 
destroyed  during  the  war,  4  exploded,  and  3  destroyed  by  collisions. 
Four  are  reported  as  more  or  less  in  the  channel  above  Shrevei)ort, 
2  as  obstructing  the  steam-boat  landing,  aud  1  on  edge  of  ehaoDei 
at  Shreveport,  8  as  badly  in  the  way,  9  on  edge  of  channel  between 
Shreveport  and  mouth  of  Loggy  Bayou,  a  distance  of  about  100  miles, 
and  22  as  more  or  less  in  the  channel  below  Loggy  Bayou  to  the  month 
of  the  river.  The  most  dangerous  should  be  removed  first,  but  any 
wrecks  that  tend  to  cause  shoals  and  eddies  should  be  destroyed.  If 
high  explosives  are  used  liberally,  the  work  should  not  be  difficult  or 
expensive.  Fo  special  estimate  is  made  for  it,  as  it  falls  in  the  regular 
work  of  the  boats. 

No  further  work  should  be  recommended  at  Alexandria  until  the  com- 
pletibn  of  the  survey  from  Fulton  to  the  mouth,  unless  it  should  be  found 
necessary  to  straighten  and  widen  the  dredge-cuts  through  the  upper 
falls,  the  passage  of  which  is  now  somewhat  difficult  at  extreme  lor 
water,  on  account  of  the  deflection  at  the  middle.  A  few  points  remain 
below  Bailey's  Dam  that  might  be  reduced  with  advantage;  but,  on 
the  whole,  the  present  channel  does  very  well,  except  in  extreme  low 
water,  and  will  accommodate  boats  that  can  now  cross  the  bar  above 
Red  Eiver  Landings    Should  dredging  operations  be  resuaied,  the  m»- 
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.^rial  can  be  used  in  continninp^  tlie  training  wall  on  the  liijljt  bank, 
and  in  gradually  filling  on  the  old  dam  o'pposite,  raising  it  sboreward 
to  join  the  bank  with  a  good  riprap  protection  to  high  water  to  prevent 
flanking.  The  United  States  dredge  Lone  Star,  after  finishing  the  work 
ill  Cypress  Bayou,  could  be  most  usefully  employed  on  this  and  other 
work  in  Bed  River.  As  the  dredge  has  been  rebuilt  from  the  appro- 
priation for  Cypress  Bayou,  a  fair  sum  should  be  charged  to  lied  liivcr 
for  use  or  transfer  of  plant.  An  estimate  of  $7,500  for  this  purpose  will 
bo  found  in  the  report  on  Cypress  Bajou.  With  this  condition,  the 
estimate  for  four  months'  work  on  the  upper  and  lower  falls,  includiug 
the  building  of  two  scows,  a  liberal  supply  of  explosives,  and  towmg 
and  returning  the  dredge  to  the  fleet  at  Shreveport,  is  $5,000. 

BRIDGES. 

The  bridge  of  the  Louisiana  North  and  South  Railroad  Company,  to 
cross  Red  River  at  or  near  Alexandria,  authorized  by  act  approved 
March  3, 1887  (Chap.  3G1),  has  not  been  begun. 

A  re-examination  of  the  channel  at  the  Shreveport  Bridge,  and  a 
survey  at  the  railroad  bridere  at  Garland,  Ark.,  were  made  in  August, 
1887.  Information  concerning  these  structures  is  coutiiined  in  special 
reports  submitted  by  me  January  7  and  March  20, 1888. 

On  the  night. of  August  2,  1887,  a  freight  train  broke  through  the 
fixed  span  north  of  the  draw  of  the  Garland  Bridge.  The  locomotive 
and  all  cars  but  the  caboose,  with  about  250  feet  of  the  span,  went  into 
the  river.  The  accident  was  attributed  to  defective  structure  and  an 
infirm  pile-pier  on  the  left  bank.  The  general  manager  of  the  Saint 
Louis,  Arkansas  and  Texas  Railroad  was  prompt  in  his  efforts  to  re- 
move the  wreck.  Application  was  made  for  the  use  of  one  of  the  snag- 
boats,  the  company  to  pay  all  expenses,  but  the  stage  of  water  would 
not  permit  any  of  them  to  go  above  Dawn  Stumps  obstruction,  about 
15  miles  above  Shreveport.  Moreover,  the  only  boat  with  machinery 
powerful  enough  to  do  the  work,  the  MeigSy  was  too  much  out  of  repair 
to  be  used  for  the  purpose  when  the  river  reached  a  stage  that  would 
admit  her. 

SURVEY  OF  BED  RIVER. 

The  allotment  for  the  survey  was  practically  exhausted  in  March,  1887, 
when  the  parties  were  disbanded,  having  carried  the  field  work  from 
Fulton,  Ark.,  to  Casjnana  Landiug,  La.  The  field  notes  have  been 
putinorder,  and  a  preliminary  scheme  laid  out  for  projecting  the  first 
maps  on  a  scale  of  y^^xf* 

The  instruments  and  gauging  apparatus  borrowed  from  the  Mississippi 
River  Commission  have  been  returned.  Should  operations  be  resumed 
it  will  be  necessary  to  buy  an  outfit  of  good  instruments,  as  it  is  not 
probable  that  those  belonging  to  the  survey  of  Mississippi  River  can  be 
borrowed  again,  and  those  heretofore  obtained  from  the  engineer  depot 
liave  cost  for  repairs  almost  as  much  as  new  ones. 

The  quart-er-boats  laid  up  with  the  fleet  at  Shreveport  have  deterio- 
rated rapidly  from  want  of  use,  and  will  have  to  be  hauled  out,  calked, 
repaired,  and  painted. 

The  field  work  of  the  survey  of  Bayou  Pierre  has  been  finished,  and 
will  form  part  of  the  general  survey  of  Red  River.  The  maps,  first 
sheets  on  a  scale  of  eTnnr^  have  been  plotted  and  partly  inked,  and  a  re- 
duced copy,  in  two  sheets,  made  on  a  scale  of  ^y^^,  on  which  that  part 
of  Bed  known  as  Old  or  Little  River  will  be  plotted  when  the  two  sur- 
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veys  shall  have  been  joined.    .The  final  scale  for  the  finished  inapt 
not  yet  been  adopted,  but  it  is  probable  that  the  same  scale  will  be  n 
as  on  the  Mississippi  surveys. 

The  line  by  way  of  Tone's  Bayou  and  Bayou  Pierre,  for  it  is  nol 
any  sense  a  navigable  water-way,  has  been  examined,  re-examined,  i 
veyed,  and  condemned  in  every  report  for  the  past  sixteen  years.    E\ 
engineer  in  charge  has  advised  the  closing  of  Tone's  Bayon,  and  * 
opinion  that  the  route  first  laid  down  by  Major  Howell  in  beginning 
work  on  Red  Biver  Baft  is  the  only  proper  and  feasible  one  has  not  met 
with  a  single  opponent  among  engineers,  and  is  only  confirmed  by  thekil 
survey.    It  would  require  too  much  space  even  to  qaote  from  previa 
reports  on  this  scheme.    Complete  information  may  be  obtained  by  i<r 
ferring  to  the  Reports  of  the  Chief  of  Engineers  as  follows :  1873,  pagei 
610,  023,  and  671;  1874,  Part  I,  page  705;  1875,  Part  I,  pa^e  530;  1877, 
Part  I,  page  483;  1^78,  Part  I,  page  630;  1870,  Part  II,  pages  952,  S 
and  901;  1880,  Part  II,  page  1278;  1881,  Part  II,  page  1402;  1882,1-, 
II,  page  1530;  1883,  Part  II,  pages  1138  and  1139;  1885,  Part  II,  pagei 
1472  and  1487;  1886,  Part  II,  pages  1330  and  1343;  and  1887,  Part H 
pages  1447  and  1448. 

To  open  Tone's  Bayou  and  make  the  route  throagb  Bayou  Piem 
would  require  Little  Eiver  to  be  kept  open  and  navigable  until  the  net 
route  was  finished, for  which  notimeconld  be  set,  and  then  to  bedosed 
at  once.  Thus  the  labor  and  expense  of  years  would  be  frittered  awaj 
with,  in  my  opinion,  no  other  result  than  a  vast  expenditure  on  anim- 
pmciicable  route,  and  the  complete  destruction  of  Red  River  as  a  navi- 
gable stream.  This  work  would  be  nothing  but  a  cat-off  on  a  grand 
scale,  about  which  there  can  not  be  two  serious  opinions. 

It  is  not  necessary  to  go  into  estimates  of  cost;  indeed  it  would  re- 
quire a  very  elaborate  set  of  borings  to  determine  the  amount  of  rod 
that  might  be  encountered  on  tbis  line.  Besides  the  removal  of  raft, 
natural  or  purposely  made  to  assist  in  closing  Tone's  Bayon  and  Bayos 
Pierre  to  confine  the  water  from  above  at  medium  stages  to  JLittle  Bir— 
it  would  be  necessary  to  dredge  a  canal  of  at  least  100  feet  in  width 
some  16  miles  through  alluvial  deposit,  hard  clay,  gravel,  and  rock  to» 
mean  depth  of  about  20  feet. 

The  only  course  to  pursue  is  to  keep  to  the  lines  now  laid  down,  mi 
tain  the  bends,  close  not  only  Tone's  Bayou  but  every  outlet  from  I 
River,  and  join  with  the  State  in  building  and  completing  the  levee  s 
tem  on  both  sides  of  lied  River,  Should  these  views  not  be  indorsed 
the  Department,  it  would  still  be  well  to  delay  action  in  the  matter  ui 
the  survey  of  Red  River  shall  have  been  completed.  The  object  of  t' 
survey  is  to  obtain  full  information  upon  which  lo  plan  a  system  fori 
provement  for  the  whole  river,  and  until  it  is  finished  no  work,  exa 
the  removal  of  snags  and  the  prevention  of  jams,  should  be  undertake 
and  no  construction  work  permitted  beyond  an  occasional  inexpens 
temporary  wing-dam.  The  survey  can  not  fail  to  settle  all  questions 
cu^of['s  ajjd  outlets,  and  demonstrate  the  absurdity  of  attempting 
make  new  routes  through  the  remains  of  old  overflowed  lands,  much 
which  lie  above  the  low-waiter  slope  of  the  present  navigable  river. 

The  improvement  of  Little  River,  while  not  rapid,  is  satisfactory,  a 
the  bed  will  continue  to  scour  out  as  the  snags  and  logs  are  remov 
The  work  would  be  accelerated  by  dammiug  Tone's  Bayou,  which  shoi 
be  done  in  such  manner  as  not  to  cause  a  violent  change  in  flood  hei^ 
The  dams  should  be  built  of  sufiQcient  strength  to  resist,  when  flnisbi 
the  highest  known  floods.  There  is  little  doubt  that  those  which  ha 
failed  in  time^  \>»at»  'v^t^  i^wt^o^^l^  destroyed. 


APPENDIX  U — REPORT  OF  CAPTAIN  WILLARD.     1339 

Extracts  arc  given  below  from  the  report  of  Assistant  Engineer  Hart 
Vance,  who  had  charfje  of  both  surveys: 

The  field  work  of  Bayou  Piorro  survey  was  commenced  October  22,  1884,  discon- 
tinue<l  January  20, 1885,  resumed  September  14, 1886,  and  completed  October  25,  IS-'G. 
The  suspension  was  duo,  first,  to  interruption  by  higb  water,  and  afterwards  to  tbe 
lack  of  a  supplementary  appropriation  in  1885. 

Tbe  character  of  the  work  is  shown  in  my  report  of  Red  River  snrvev.  (Report  of 
Chief  of  Engineers,  18?^,  Part  II,  page  1448.) 

Maps  showing  the  whole  survey  have  been  made.  They  comprise  the  general  map, 
7  sheets,  scale  -^(sjj,  and  the  reduced  copy.  2  sheets,  scale  TshfTf*  ^^  ^be  former,  4 
sheets  are  finished  in  ink ;  the  rest  are  still  in  pencil ;  oif  the  lattor,  the  first  sheet  is 
finished ;  the  other  requires  the  copy  of  the  lust  large  sheet,  and  lettering  throughout. 

The  work  comprises  surveys  of  Red  River  from  SUreveport  to  Caspiana  Landing ;  of 
Bayou  Pierre,  from  its  old  head  2  miles  below  Shreveport  to  Tone's  Bayou;  of  Old 
River  and  Tone's  Bayou,  forming  the  deeper  connection  between  Red  River  and  Bayou 
Pierre;  of  Bayou  Pierre  and  the  lakes  between  Tone's  Bayou  and  Bayou  Winsey ;  <»f 
all  water-ways  and  significant  topography  between  Red  River  and  Bayou  Pierre;  of 
Bayou  Winsey  and  of  the  first  3  miles  of  each  outlet  from  Bayou  Pierre  on  the  right. 

The  survey  of  Red  River  from  Caspiana  Landing!^  Coushatta  was  omitted  in  1880 
with  the  expectation  that  it  would  be  made  as  part  of  the  general  survey  of  Red 
River  during  the  ensuing  winter  and  spring. 

Below  are  set  forth  such  facts  determined  by  the  survey  as  seem  to  me  relevant  to 
the  question  of  advisability  and  cost!  of  constructing  a  navigable  channel  through 
Ton^s  Bayou,  Bayou  Pierre,  Lakes  Cunnisnia  and  Pierre,  and  Bayou  Winsey. 

Red  River,  from  Shreveport  to  Tone's  Bayou,  18.75  miles,  has  an  average  slightly- 
diminishing  width  of  about  400  feet,  a  clear  low-water  depth,  except  at  one  point,  of 
12  feet,  and  low-water  and  high-water  slopes  of  .057  and  .043  foot  per  mile,  respectively. 

Below  Tone's  Bayou  the  width  of  Red  River  is  only  150  feet,  the  low-water  depth 
(for  3  miles)  only  about  6  feet,  and  the  low-water  and  high-w^ter  slopes.  475  and.  471 
foot,  respectively. 

Tone's  Bayou,  2.46  miles,  with  a  mean  width  of  210  feet  and  a  minimum  low- water 
depth  of  4  feet,  has  law-water  and  high-water  slopes,  respectively,  of  .015  and  .543 
foot  per  mile.  Bayou  Pierre,  from  Tone's  Bayou  to  a  point  half  a  mile  below  the 
beginning  of  loosely-formed  raft,  3.22  miles,  with  a  mean  width  of  240  feet  (dimiu- 
ishing  from  300  to  180  feet)  and  a  minimum  low-water  depth  of  17  feet,  has  low-water 
and  high-water  slopes  of'  .075  and  1.181  feet  per  mile.  Thence  to  Cane  Bayou, 
1.61  mues  through  fragmentary  raft,  the  mean,  almost  constant,  width  is  210  feet, 
and  the  low-water  and  high-water  slopes  are,  respectively,  .071  and  .521  foot  per 
mile.  From  Cane  Bayou  to  Red  Bluff,  3.13  miles  through  somewhat  denser  rafb,  the 
width  diminishing  from  270  to  125  feet  and  the  depth  increasing  from  11  to  27  feet, 
the  low-water  slope  is  inappreciable  and  the  bi^-water  slope  is  1.072  feet  ner  mile. 
At  the  mouth  of  Wallace  Lake,  just  above  Red  Bluff,  the  width  of  the  bayou  is  in- 
creased to  210  feet.  From  Red  Bluff  1.76  miles  to  a  point  at  which  all  the  water  is 
diverted  from  the  original  channel  the  width  is  diminished  from  210  to  125  feet  and 
the  depth  from  27  to  9  feet,  the  low- water  and  high-water  slopes  being,  respectively, 
.568  and  1.072  feet  per  mile.  Bennett's  Bayou,  1.16  miles,  with  a  width  varying 
from  50  to  90  feet  and  a  low-water  depth  of  about  7  feet,  has  low-water  and  high- 
water  slopes  of  .779  and  .53  feet  per  mile,  respectively.  For  half  a  mile  below 
Bennett's  Bayou,  Bayou  Pierre  is  full  of  islands,  and  at  low  water  has  a  mean  depth 
of  about  6  feet  and  a  broken,  steep  slope.  The  mean  slopes  from  Bennett's  Bayou 
to  Lake  Cunnisnia  at  Gravel  Point,  1.53  miles,  are:  Low  water,  1.275  feet,  high 
water,  .986  foot  per  mile,  the  width  varying  from  90  to  150  feet  and  the  depth  from 
5  to  7  feet. 

The  total  length  of  Bayou  Pierre  closed  with  jams  was,  in  1884, 8.14  miles.  As  far  as 
Red  Bluff,  l».3  miles,  these  jams  were  recent,  superficial,  and  of  loose  structure, 
with  long  spaces  of  open  water  between ;  thence  the  raft  becomes  denser,  and  is 
overgrown  with  weeds,  saplings,  etc.,  forcing  the  water  through  numerous  smalljpoat- 
lets.  For  the  last  mile  it  is  almost  completely  solidified  and  overgrown  with  timber, 
all  the  water  being  driven  into  Nigger  Bayou  on  the  east  and  Bennett's  Bayoa  on  the 
west.  The  latter  stream  rejoins  Bayou  Pierre  at  the  foot  of  the  raft,  and  the  former 
half  a  mile  farther  down;  each,  however,  losing  some  of  its  volume  through  issues 
into  an  arm  of  Lake  Cunnisnia. 

As  to  slopes,  it  should  be  remarked  that  the  difference  between  the  water-level  at 
the  head  and  that  at  the  foot  of  the  raft  is  not  a  constant  for  any  lower  stage.  The 
progress  of  a  change  through  the  raft  is  very  slow,  and  frequently  Lake  Cunnisnia 
rises  from  contributions  of  the  westward  pine  hills  and  subsides  again  before  the  cor- 
responding rise  from  above  has  reached  it. 

Bayou  Pierre  strikes  the  pine  hills  again  at  Gravel  Point  and  thence  is  gradually 
dispersed  into  Lake  Cunnisnia,  there  being  numerous  channels  through  uie  npper 
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half  and  none  througli  the  lower  half  of  this  water-bed.    For  1.05  miles  below  Gr. 
Point  the  low-water  and  high-water  slopes  are  aboat  .875  and  .02  foot,  uid  the  di 
lessens  from  4  to  .8  feet.    Thence  1.31  miles,  to  the  beginning  of  the  flat,htfdH 
bar  which  forms  the  bottom  of  the  lower  half  of  the  lake,  the  depth  increases  V 
feet,  and  then  is  graduallv  diminished  to  1  foot ;  the  low- water  fdope  is  about  1.996 
feet,  and  the  hieh- water  slope  about  .92  foot.    For  2.35  miles  from  the  last  point 
low- water  and  high-water  slopes  are  .44  and  .086  foot,  and  the  depth  does  not 
ceed  1  foot.    Then  for  1.05  miles  to  the  point,  half  a  mile  below  Lie  Coup,  at  whws 
the  gradually  narrowing  lake  ends,  the  low- water  and  high- water  slopes  are  3.3  iud 
2  feet,  the  depth  being  still  not  more  than  1  foot.    Then  for  2.54  miles  there  is  s 
capacious  channel,  170  to  300  feet  wide  and  14  to  51  feet  deep,  with  high  banks.  Thi 
low- water  slope  is  inappreciable  and  the  mean  high- water  slo]>e  1.024  feet  per  mik. 
Thence  the  water  is  dispersed  through  nnmerons  small  channels  toward  Lake  PienVb 
For  2.4  miles,  however,  it  preserves  a  main  course  150  to  200  feet  wide  and  11  to  38 
feet  deep,  the  low-water  and  high-water  slopes  being,  respectively,  .083  and  .^ 
foot  per  mile.    Thence  into  Lake  Pierre,  .68  mile,  the  water  makes  its  way  throork 
small  channels,  the  depth  lessening  from  11  to  3  feet,  and  the  low- water  and  hi^ 
water  slopes  being  .307  and  5.734  feet.    For  the  greater  part  of  the  way  throu^ 
Lake  Pierre  the  water  has  two  courses,  both  shallow  and  both  densely  set  with  smaQ 
islands.    A  meanderkig  channel  can  be  found  with  a  depth  of  2  to  3  feet  at  low 
water.    The  low-  water  slopes  are,  for  the  first  1.86  miles,  ;226  foot,  and  for  the  not 
4  miles  1.86  feet  per  raile. 

For  6.17  miles  below  Lake  Pierre  there  is  a  series  of  rapids  and  falls  which  makes 
the  mean  low-water  slope  3.684  per  mile.  The  width  varies  from  100  to  240  feet,  ex- 
cept for  half  a  mile  below  the  first  rapids,  where  it  is  but  50  to  70  feet.  The  depUii 
are  1  to  4  feet  on  the  rapids  and  30  to  40  feet  between.  The  bayon  follows  the  bla& 
3.5  miles,  the  banks  grakdnally  increase  in  height,  and  rock  appears  in  many  plaeea 

For  2.59  miles  below  these  rapids  the  bayou  has  a  low- water  slope  of  .924  foot  per 
mile,  a  width  inoieasing  from  100  to  200  feet  and  depth  from  6  to  14  feet.  The  nexl 
4.77  miles  have  a  mean  low-water  slope  of  .281  foot,  there  being  midway  thisrcwji 
rapids  with  a  fall  of  .6  foot  within  500  feet;  the  banks  are  high,  the  widt^  150  to 
200  feet,  and  the  depth  9  to  25  feet.  Bayou  Winsev,  2.4  miles,  has  high  banks,  an 
almost  constant  width  of  200  feet,  and  a  low-water  slope  of  .114  foot  per  mile. 

High  water,  from  the  head  of  Lake  Pierre  to  Bed  Kiver,  22  miles,  has  an  almoift 
uniform  slope  of  .53  foot  per  mile. 

The  bottom  of  Old  Bayou  Pierre  at  its  head  (head  of  Bayou  Winsey)  is  15.6  ieet 
above  low  water. 

Plate  A,  submitted  with  this  report,  illustrates  the  relations  of  various  slopes  sig- 
nificant in  determining  the  question  of  advisability  previously  referred  to.  It  is  to 
be  seen  in  this  that  the  profile  of  high  water  departs  very  slightly  from  a  mean  line 
between  Shreveport  and  Bayou  Winsey,  aud  that  this  mean  lino  is  nearly  parallel 
with  an  ideal  low- water  slope  between  the  same  points,  the  mean  rates  per  mile  beings 
low  crater  .713  foot,  and'high  water  .683  foot. 

w  As  already  intimated,  data  for  a  precise  determination  of  the  distance  via  Bed  Eirer 
between  those  points  are  lacking ;  but  it  may  be  approximated  from  old  charts  by 
application  of  the  correction  which  comparison  with  my  work  between  Shreveport 
and  Casniana  Lauding  indicates.  Thus  calculated  it  is  106  miles.  Hence  the  mean 
slopes  of  Bed  Biver.  between  Shreveport  and  Bayou  Winsey,  are,  approximately.  If 
water  .453  foot,  high  water  .431  foot  per  mile. 

The  mean  slope  at  ordinary  low  water  between  Fulton,  Ark.,  and  Shreveport  «• 
ascertained  in  the  survey  of  1886-'87,  is  .444  foot  per  mile.  The  actual  slope  is  rapidly 
approximating  this  as  obstructions  are  removed.  At  Shreveport  there  is  a  chanm 
from  a  slightly  steeper  to  a  much  flatter  low- water  slope  than  the  mean.  The  ma: 
mum  oscifiations  at  Fulton,  Shreveport,  and  Bayou  Winsey  are  very  nearly  the  saiLv. 
I  am  therefore  Justified  in  assuming,  as  I  have  assumed  in  drawing  the  ideal  slope  >» 
Plate  A,  that  the  elevation  of  water* surface  at  Shreveport  is  nearly  normal. 

The  batiks  and  high  water  follow  very  closely  mean  lines  {via  Bed  River)  from  Fi 
ton  to  Bayou  Winsey.    The  only  notable  departure  in  the  case  of  high  water  below 
Shreveport  is  in  the  vicinity  of  Tone's  Bayou,  whore  it  is  nearly  2  feet  above  the  mean, 
and  where  also  the  low-water  surface  has  its  greatest  excess  of  height.    In.  referenoe 
to  this  I  quote  from  my  report  of  1885 : 

'*  The  prooessK>f  change  in  Tone's  Bayou  and  Bed  Biver  above  aud  below  has  beeo 
somewhat  ]>eculiar.  There  has  evidently  been  a  constant  aud  quite  rapid  diminutioa 
of  cross-seoClon  in  Little  Biver  (as  Bed  Biver  below  Scopini's  Cut-off  is  called),  aud 
yet  a  uniformity  of  channel  remarkable  in  a  case  of  such  rapid  change  has  been  pre- 
served. The  ratio  between  discharges  through  the  two  outlets  is  apparently  reversed 
at  high  and  low  water.  Tone's  Bayou  at  a  maximum  stage  discharging  almost  three 
times  as  much  as  Bed  Biver,  aud  at  a  minimum  about  one-third  as  much.  This  is, 
of  course,  due  to  the  raft  in  Bayou  Pierre,  the  effect  of  which  as  a  dam  gradually  di- 
miuishes  from  \ta  m«x\ni\mi  «A>  Vo^  ^^\«^  \xwUV  «k  «.ta^e  is  reached  at  wmch  the  flood 
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can  pass  freely  above  the  jams  into  the  wide  receptacle  of  the  lake.  A  comparatively* 
equable  carrent  is  thus  preserved  in  Little  River  aiid  its  aniformity  of  channel  is  the 
resnlt. 

**  Lieutenant  Woodruff  stated  in  1873  (Report  of  Chief  of  Engineers,  1873,  page  673) 
that '  the  slope  of  the  main  river  was  materially  diminished  in  passing  Toners  Bayou.' 
The  low- water  slope  of  Red  River  above  Tone's  Bayoa  is  now  less  than  one-eighth  as 
mnch  as  that  below.  This  change  has  entirely  been  produced  by  an  increase  of  ab- 
solute height  in  the  bed  and  thence  in  the  water-surface  of  Little  River,  the  profile 
showing  that  for  3  miles  below  the  cut-off  the  river  bottom  is 6  feet  higher  than  the 
highest  points  of  that  above.  A  marked  Increase  of  wet  section  in  the  upper  river  is 
corroborative  evidence  on  this  subject." 

''The  depression  of  water-surface  indicated  in  the  fact  noted  by  Lieutenant  Wood- 
ruff was  probably  duo  to  the  comparatively  free  outlet  through  both  Red  River  and 
Tone's  Bayou  existing  then ;  neither  the  contraction  of  the  former  nor  the  formation 
of  the  raft  below  the  latter  having  become  effective." 

The  accuracy  of  my  supposition  is  manifested  in  Plate  A;  and  the  analogous  cor- 
reotion  in  progress  through  the  raft  region  above  Shreveport  shows  that  upon  the 
coucentration  of  the  stream  in  an  open  channel  below  the  head  of  Tone's  Bayou  a 
rapid  reduction  to  normal  slopes  would  ensue. 

^  If  such  concentration  were  made  in  the  original  channel,  which  evidently  still  has 
very  nearly  its  normal  length,  the  eventual  effect  would  reach  back  possibly  to 
Shreveport,  certainly  not  further. 

If,  however,  it  be  effected  through  Bayou  Pierre — a  course  39  miles,  or  45  per  cent, 
shorter— the  consequences  would  be  an  indefinite  disturbance  of  the  slopes  above  and 
below,  a  constant  drainage  to  shoal  depth  at  some  points,  and  a  prolonged  postpone- 
ment of  such  stable  conditions  as  would  make  permanent  improvement  practicable. 
Incidentally,  also,  the  early  closure  of  Red  River  below  Tone's  Bayou  would,  of  course, 
result. 

To  effect  such  concentration,  moreover,  a  cut  to  a  mean  depth  of  20  feet  and  for  a 
distance  of  at  least  16  miles  (through  Lakes  Cunnisuia  and  Pierre)  much  of  it  through 
rock,  and  the  removal  of  at  least  5  miles  of  raft,  besides  the  aamming  of  various 
outlet's,  the  widening  of  channel  at  divers  places,  etc.,  would  be  requisite. 

In  short,  the  project  is  not  merely  inadvisable,  but  obviously  impracticable. 

Of  the  alternative,  and  still  evidently  the  proper  method  of  improvement,  the  clos- 
ing of  Tone's  Bayou,  I  may  repeat  from  my  report  of  ldd5 : 

*'The  first  consequence  will  be,  of  course,  an  unprecedented  overflow  along  Little 
River.  In  this  ease,  however,  the  uniform  channel  giving  definite  and  constant  di- 
rection to  the  current  will  insure  the  most  effectual  application  of  the  increased  scour- 
ing force,  and  thus  a  maximum  rate  of  reduction  to  normal  slope  and  succinct  flood 
limits.  Dredging  away  the  deposit  3  miles  long  below  Scopin's  Cut-Off  would  mate- 
rially accelerate  this  result." 

It  is  proper  to  add  now  that  the  difficulties  of  this  work,  and  the  likelihood  of  dis- 
astrous overflow  as  its  consequence,  are  continually  increasing. 

Upon  consultation  with  you,  I  omit  any  attempt  at  an  estimate  of  the  cost  of  open- 
ing tho^proposed  Bayou  Pierre  route,  it  being  impossible^  predict  the  perfect  suc- 
cess of  such  an  undertaking  at  any  cost. 

The  amonut  expended  during  the  fiscal  year : 

On  improving  the  river,  repairs,  and  care  of  plant  was* $16,102.66 

And  for  the  survey 300.81 

Total 16,403.47 

The  estimates  for  the  fiscal  year  1889-'90  are  as  follows ;  details  are 
given  in  my  last  annual  report: 

Snag-boat  Florence f  17, 000 

Snag-boat  ^oircW 26,000 

Snag-boats  Jlfet^A  and  Wagner 12,000 

Two  crane-boats  and  services ^ 30,000 

Small  steamer  and  quarter-boat  and  services 33,000 

Dredge  and  services 12,500 

Surveys 35,000 

Office  administration  and  coutingences 4,500 

Total 170,000 

Appropriations  aggregating  $535,765.50  were  made  at  intervals  be- 
tween 1828  and  1852. 
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The  present  improvement  dates  from  1872,  and  the  following  uno 
have  been  appropriated : 

By  act  approved  Jane  10, 1872,  for  improviDg  Tone's  Bayou I^,0b 

For  removiDg  raft 150,  (N 

By  act  approved  March  3;  1873,  for  removiDg  raft 80,(Xj 

By  act  approved  Jane  23,  1874,  for  removing  raft 50,OOi 

By  act  approved  March  3, 1875,  for  removing  raft 20,00 

By  act  approved  Ang^t  14,  1876,,for  removing  raft  and  closing  Tone's 

Bayon 35,  Oft 

Allotment  Anffost  27, 1877,  from  appronriation  for  repair,  preservation,  ex- 
tension, and  completion  of  river  and  harbor  works,  act  April  10,  16G9, 

for  closing  Tone's  Bayou 4,50 

By  act  approved  February  7, 1878,  for  removing  raft,  etc 6,00( 

By  act  approved  June  18,  1878,  for  removing  raft  and  closing  Tone's 

Bayou : 24,00 

For  removing  snags  and  other  obstructions 25, 00 

By  act  approved  March  3,  1879,  for  removing  raft  and  closing  Tone's 

'Bayou 15,00, 

For  removing  obstructions • 22,50( 

For  improving  upper  river  from  Fulton,  Ark.,  to  head  of  raft 10,000 

By  act  approved  June  14,  1880,  for  removing  raft  and  closing  Tone's 

Bayou :..  25,0fl( 

For  removing  obstructions - 60,00» 

For  improving  upper  river  from  Fulton,  Ark. ,  to  head  of  raft 10,00( 

By  act  approved  March  3,  1881,  for  removing  raft  and  closing  Tone's 

Bayou If,  00 

For  removing  obstructions ,, 10,00 

By  act  passed  August  2,  1682,  for  improving  Red.  River * ....    75, 00 

By  act  approved  July  5,  1884,  for  improving  Red  River 75,00. 

By  act  approved  August  5, 1886,  for  improving  Red  Riyer,  making  sarvey 
from  Fulton,  Ark.,  to  Atchafalaya  River,  and  completing  survey  of 
Bayou  Pierre,  La T.'i.OO. 

Amount  appropriated  to  June  30,  1888 802,  OOi 

Amount  expended  to  June  30,  1838 800, 15i 

Money  statement 

July  1,  1887,  amount  available •. $18,24 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 16,403 

•  

July  1.  1888,  balance  available 1,641 

Amount  appropriated  by  act  of  August  11,  1888 .-...     G5,00Q 

Amount  available  for  fiscal  ypar  ending  June  30,  1889 66, 641 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnue30, 1890  170,  OQi 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMBiBRCIAL  STATISTICS. 


Traffic  on  Red  River  haa  fallen  off  for  some  years  past.  The  Texas  and  Pac 
Railroad,  running  nearly  parallel  with  the  river,  and  touching;  it  at  Alexaodi 
Sbreveport,  and  other  points,  has  diverted  a  large  amount  of  cotton.  The  st-eam-bi 
trade  has  been  affected  severely  by  the  bar  at  the  mouth  of  the  river,  and  also 
low  water  a  portion  of  the  year.    At  competing  points,  the  railroad  clu-inis  to  do 

§er  cent,  of  the  business.  At  Shreveport  it  gets  the  bulk  of  the  cotton  shipped t« 
ew  Orleans.  The  boats  do  the  business  of  the  river  towns  and  plantations  ha visf^ 
no  railroad  connections.  The  trade  suffers  most  from  the  closing  of  the  mouth  of  tte 
river,  which  requires  an  expensive  transfer,  the  freight  being  floatod  over  the  bsrti 
other  steamers  in  the  Mississippi.  It  has  been  necessary,  occasional!  v  for  the  boili 
to  transfer  a  voitiou  o^  Wxavt  \i\\«\Ti««iaio  lUo  railroad  on  account  of  low'  water  ai^  at 
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Bach  times  the  comparison  between  railroad  and  steam-boat  rates  has  been  especially 
striking.  Some  of  these  charges  were  made  part  of  the  brief  of  the  steam-boat  people 
in  their  argument  before  the  Interstate  Bailroa<l  Commission  against  the  suspension 
of  the  foarth  claase,  in  order  to  show  the  difference  between  railroad  rates  when 
there  was  steam-boat  competition  and  when  the  roads  had  undisputed  control  of  the 
trade. 

In  the  fiscal  year  1887-88,  the  mouth  of  Red  River  was  closed  from  Augnst  I,  to  De- 
cember 15.  Daring  this  time  boats  were  operated  in  the  lower  river  between  West 
Melville  and  Coushatta.  The  remainder  of  tlie  year  large  boats  ran  to  Shreveport, 
La.,  and  small  ones  to  Fulton,  Ark.  One  regular  packet  line,  the  Red  River  and 
coast  line,  ran  8  steamers  in  the  lower  river  l^low  Shreveport.  These  boats  ranged 
from  400  to  900  tons,  drew  from  14  inches  to  4  feet  light  and  5  to  10  feet  loaded,  and 
made  70  ronnd  trips.  There  were,  in  addition,  several  independent  vessels.  The 
foUowing  down  freights  were  reported : 


Articles. 

Qnantity. 

Articles. 

Qnantity. 

Cotton bales.. 

Cotton-seed tons.. 

Cotton-seed  oil bbls.. 

Cotton-seed  meal ....tons.. 

61,255 

10,000 

1,600 

2,500 

1,000 

600,000 

200,000 

■ 

Sogar hhds.. 

Molasses bbls.. 

llay bales.. 

Seed  cotton sacks. . 

Staves number.. 

Wood cords.. 

Lumber  (sawed) feet.  B.M.. 

600 
1.200 
5,000 
1,000 

Oil-cake do.... 

Bides pounds.. 

Wool ....do.... 

35,000 

500 

1. 000. 000 

With  about  30,000  tons  of  return  freights  of  general  merchandise  and  plantation 
supplies. 

The  estimated  value  of  the  river  commerce  from  and  below  Shreveport  is  reported 
to  be  abont  $7,000,000  per  annam. 

■  Above  Shreveport  to  Fulton,  Ark.,  the  river  was  navigable  for  small  steamers  about 
nine  mouths,  or  after  the  removal  of  the  *'Dawn  Stnmps."  Foar  steamers  of  from 
75  to  150  tons,  and  drawing  from  IG  inches  to  ti  feet  light,  and  3^  to  4  feet  loaded,  made 
98  round  trips.  Also,  one  large  steamer  ot  500  tons  made  3  trips,  and  another  of  350 
tons  made  12  trips,  when  she  was  sunk  by  a  snag. 
The  following  down  freights  were  reported : 


Articles. 

Quantity. 

Articles. 

Quantity. 

Cotto]! bales.. 

Cottonseed tons.. 

Cotton-seed  meal do. . . 

Hides bales.. 

Wool pounds.. 

Tallow do... 

Caule head.. 

Hogs do... 

13,113 

5,000 

20 

56 

10,000 

1,000 

500 

2,000 

Molasses barrels.. 

Hay bales.. 

Seed  cotton sacks.. 

Wood cords.. 

Honey gals.. 

Corn-meal bbls.. 

Eggs boxes.. 

375 

3,000 

1.000 

1,000 

600 

500 

200 

Also  a  large  amount  of  sawed  lumber  and  rafted  timber.  Return  freights  of  gen- 
eral merchandise  and  plantation  supplies. 

The  estimated  value  of  the  river  commerce  above  Shreveport  to  Fulton  is  given  at 
$1,400,000. 


U2. 


IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayou  includes  the  entire  navigable 
route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  via  Sodo  and  Fairy  lakes 
and  Cypress  Bayou.  An  examination  was  made  by  the  United  States 
in  1872,  and  the  improvement  begun  the  same  year  and  completed  in 
1880,  a  well-defined  channel,  marked  with  sign-boards,  from  Shreveport 
to  Jefferson,  a  distance  of  65  miles,  being  the  result.  In  July,  1884,  a 
steamer  was  employed  in  removing  obstructions. 


,\ 


n 


A  0 


1344  REPORT  OF  THE  CHIEF  OF  ENGI9EEB8,  If.  8. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  #18^001 
complete  improvement.'^    The  approved  project  for  the  applicatio 
this  amount  contemplated  rebuilding  the  dredge  Ixme  StuVj  fom 
used  on  this  work,  and,  by  means  of  this  boat«  straightening  and  m. 
ing  the  present  channel,  removing  numerous  stnmps  therefrom,  t 
re-opening  cute  by  dredging. 

Rebuilding  the  dredge  was  begun  in  April,  1887,  and  at  the  en 
*a8t  fiscal  year  was  nearing  completion.  Early  iu  July  the  snag-l 
Florence  towed  the  dredge  from  l5hrevej)ort  to  Jeftersou,  where  theca 
was  completed  and  machinery  fitted.  This  work  was  finished  Ao| 
15,  and  the  dredge  began  operations  the  following  day,  which  were4 
tinned  till  the  latter  part  of  May,  1888. 

The  rebuilding  of  the  di^edge  and  subsequent  operations  were  < 
ducted  under  the  supervision  of  M.  B.  Lydon,  a  prac*Aical  and  exji 
enced  dredge  engineer,  who  was  employed  on  this  work  under  Mi 
Benyaurd. 

The  work  of  the  fiscal  year  has  been  confined  to  Cypress  Ba 
proper,  from  Jefferson  to  the  foot  of  Bois  D'Arc  Pass,  the  entrance  f 
the  bayou  into  Fairy  Lake.     Dredging  was   necessary  at  numei 
points  along  the  bayou,  the  object  being  to  give  a  cbanuel  at  Icasl 
feet  wide  and  5  feet  deep  at  low  water  at  the  shoal  places,  but  the  i 
cipal  excavations  were  made  at  the  following :  Little  Cyx>ress,  Mi 
Cypress,  and  Barney's  Island  Cuts,  where  11,703  cubic  yards  of  & 
were  removed  j  Bois  D'Arc  Pass,  where  35,842  cubic  yards  of  « 
were  removed ;  Boone's  Bend  Cut-off,  where  6,567  cubic  yards  of  e" 
were  removed;  and  in  front  of  and  immediately  below  Jefferson,  wl 
large  amounts  of  dredging  were  done  at  various  times  during  the 
son's  operations,  when  the  stage  of  water  would  ]>erniit.     The  amc 
of  work  performed  during  the  year  is  summarized  as  follows : 

Earthy  etc.,  dredged  from  chaanol cabic  yards..  109 

Stumps  removed  from  chanuol namber..      I 

Logs  and  trees  removed  fromchaDnel do 

Snags  removed  from  chaDDel do 

Shore  snags  out do 

Leaning  trees  cut  and  removed do 

Leaning  trees  girdled do 

Boom  timbers  removed  from  channel do 

Jams  removed  from  channel do 

Brush  dams  built liaeaj-feet.. 

Willows  cut  from  bends ,.  .square  yards.. 

This  work  has  resulted  iu  a  good  navigable  channel  from  Jeffei 
to  the  foot  of  Bois  D'Arc  Pass,  a  distance  of  27  miles,  and  the  su 
iutendent  in  charge  was  informed  by  the  merchants  of  Jefferson  thi 
very  considerable  reduction  in  railroad  freights  had  been  made  sii 
the  work  commenced. 

Dynamite  was  used  freely  and  very  effectively  in  removing  stuiL 
etc.,  and  the  channel  could  be  improved  by  the  further  removal  of 
class  of  obstructions,  as  only  those  actually  in  the  way  and  most  c 
gerons  to  navigation  were  destroyed. 

The  principal  dredging  operations  contemplated  by  the  project 
now  completed.  The  work  remaining  to  be  done  is  as  follows :  ^tnuf 
ening  the  channel  through  Fairy  Lake  and  removing  stumps,  etc,  - 
give  a  greater  depth.  At  one  time  this  lake  was  covered  wii  h  a  groirtt 
of  heavy  cypress  timber,  the  stumps  and  trunks  of  which  remain.  Tke 
original  channel  was  cleared  out  by  steamboat  men,  who  cat  some  rf 
the  worst  trees  to  about  the  level  of  low  water,  and  avoided  otherSi 
making  the  c\iawwvi\  \eit^  ctov>^^^  \\\  wvvviv^  T;»lace.s.     The  channel  bis 
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since  been  improved  at  various  times,  both  by  the  city  of  Jefferson  and 
the  United  States,  but  in  very  few  cases  have  the  obstructions  been  re- 
moved below  low-water  mark,  thus  necessitating  a  rise  equal  to  the 
draught  of  the  boats  to  yield  safe  navigation.  Some  small  ampunt  of 
work  will  be  required  in  the  passes  connecting  Fairy  and  Sodo  lakes, 
principally  the  removal  of  a  few  large  stumps.  The  route  through 
Sodo  Lake  is  comparatively  straight,  and  the  work  will  consist  in  re- 
moving stumps  from  the  channel,  especially  in  the  shoal  water  at  Al- 
bany Flats.  From  Sodo  Lake  through  Twelve-mile  Bayou  to  Red 
Biver  there  is  never  less  than  4  feet  of  water  at  the  lowest  stages,  but 
the  current  of  the  bayou  is  so  swift  that  it  is  difficult  to  navigate  with 
safety,  and  the  leaning  timber  and  obstructing  snags  should  be  re- 
moved. 

During  the  latter  part  of  May  the  water  reached  a  stage  too  high  to 
continue  eifective  work,  and  the  dredge  returned  to  Jefferson,  the  crew 
was  discharged,  and  the  boat  laid  up  May  26.  Unless  additional  funds  are 
appropriated  for  continuing  operations  through  to  Shreveport  the  work 
will  not  be  resumed,  as  the  small  balance  available  will  be  required  for 
care  of  the  plant.  The  dredge  will  remain  at  Jefferson  temporarily,  but 
if  no  appropriation  is  made  will  be  towed  to  Shreveport  and  laid  up  with 
the  remainder  of  plant  used  in  this  district. 

The  dredge  was  purchased  some  years  ago  out  of-the  first  appropriations 
for  Cypress  Bayou,  and  has  been  rebuilt  twice  at  the  expense  of  the  same 
work.  The  people  of  Jefferson  also  spent  a  considerable  sum  on  the 
dredge  aAd  on  the  work  before  receiving  assistance  from  the  United 
States.  But  the  dredge  has  been  used  on  other  work,  especially  in  Red 
River,  about  as  much  as  in  Cypress  Bayou,  and  as  the  present  appropria- 
tion is  nearly  exhausted,  it  will  be  no  more  than  fair  to  allot  a  reasonable 
sum  from  Red  River,  if  funds  are  appropriated  for  that  stream,  to  be  ap- 
plied to  cootinuing  the  work  to  Shreveportand  enlarging  the  water  way. 
The  dredge  as  rebuilt  is  fitted  up  with  new  machininery,  with  exception 
of  the  boilers,  and  is  capable  of  excavating  about  750  to  800  cubic  yards 
per  day.  The  estimated  value  of  the  boat  is  $15,000,  though  a  new  one 
could  not  be  built  for  that  sum.  I  think  that  one-half  of  that  estimate, 
$7,500,  would  be  a  fair  equivalent,  and  this  would  allow  about  eight 
months'  more  work  on  the  present  route,  and  give  all  the  benefit  required 
or  that  could  be  hoped  for.  This  would  give  a  good  high-wat^r  channel, 
suited  to  the  trade  now  existing  or  to  be  expected.  A  fter  completing  the 
^ork  according  to  the  adopted  project  the  transfer  of  the  dredge  should 
be  made  as  suggested.  Unless  the  improvement  is  continued  and  fin- 
ished as  planned,  much  of  the  good  effects  of  the  past  season's  operations 
will  be  lost,  as  dredging  in  an  alluvial  stream  like  this  can  give  relief 
only  fpr  a  few  years  at  most. 

Any  attempt  to  create  a  permanent  low- water  channel  without  the 
construction  of  an  expensive  dam,  to  cost  about  $375,000,  according  to 
Major  Howell's  estimate  in  1874,  would  have  no  other  effect  than  to 
drain  the  lakes. 

The  only  boat  that  has  made  the  trip  to  Jefferson  during  the  past 
year  is  the  United  States  snag-boat  Florence;  in  July,  1887,  when  tow- 
ing the  dredge  to  Jefferson,  and  in  March,  1888,  when  I  made  an  inspec- 
tion of  the  whole  route.  The  bayou  was  obstructed  by  heavy  timber- 
rafts,  that  had  to  be  broken  up  to  give  passage  to  the  boat.  This  would 
have  been  impossible  for  a  small  wooden  lx>at  suitable  for  navigating 
these  waters.  But  the  work  is  of  benefit  to  commerce,  since  for  a  por- 
tion of  the  year  it  provides  water  communication  between  Jefferson  and 
the  Gulf  of  Mexico,  and  at  least  will  lessen  competing  railroad  rates. 
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The  trade  of  Je£ferson  and  the  coantry  aroand  the  lakes  and  bayoa . 
been  diverted  largely  by  railroads,  and  it  is  not  probable  that  any  gn 
amount  will  be  returned  to  the  water  route.    The  trade  between  Jeff 
son  and  Shreveport  will  doubtless  be  ohiefly  local. 
The  following  appropriations  have  been  made  for  this  improvemea 

By  act  approved — 

Jane  10,  1872 |10,f 

March  3,  1873 50.< 

August  14, 1876 ^ 13,< 

June  18,  1878 15,« 

March  3, 1879 6,( 

Augusts,  1886 .>. 18,( 

Amount  appropriated  to  June  30,1888 112,' 

Money  statement. 

July  1, 1887,  amount  available $12,393 

July  1, 1888,  amount  expended  during  fiscal  year,  ezoiusive  of  liabilities 
outstanding  July  1,1887 12,065. 

July  1, 1888,  balance  available 338. 

Amount  (estimated)  required  for  completion  of  existing  project 7,500 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1890      7, 500 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

A  small  steam-boat,  of  about  125  tons  and  drawing  about  4  feet  loaded,  made  oc 
sional  trips  from  Shreveport  int-o  the  lakes,  going  as  high  as  Mooringsport,  bnl 
information  as  to  freights  carried,  etc.,  could  be  obtained. 

About  40,000  logs  were  rafted  to  the  saw-mill  at  Jefferson,  and  it  is  estimated  i 
about  the  same  amount  was  brought  to  Shreveport. 

The  owner  of  the  boat  placed  the  valu^  of  the  business  at  about  $300,000.  '. 
amouut  of  cotton  brought  out  is  stated  at  1,800  bales,  and  of  cotton  seed  about  1,( 
tons.  He  also  says :  '*  Boats  could  have  run  to  Jefferson  ten  months  in  the  year,  I 
no  business  for  them  to  do." 


U3. 

IMPROVEMENT    OF    OUACHITA  AND    BLACK    BIVERS,   ARKANSAS  A 

LOUISIANA. 

Oaachita  Biver  has  Its  headwaters  in  Polk  Goanty,  Ark.,  in  t 
Oaachita  Mountains,  and  following  an  irregular  course,  flows  in  a  gr 
eral  southeasterly  direction  through  Arkansas  and  Louisiana,  nn 
joined  by  Tensas  and  Little  rivers  at  Thnity,  La.,  it  becomes  Bb 
Biver,  and,  flowing  in  a  southerly  direction,  eqters  Bed  Biver  near 
mouth.  The  entire  length  of  Ouachita  Biver  is  about  500  miles,  a 
Black  Biver  is  75  miles  long. 

Black  Biver  was  added  under  the  same  head  of  appropriation  by  t 
act  of  1884. 

An  examination  of  the  river  from  Bockport,  Ark.,  to  the  Loni 
ana  line  was  made  in  1870,  and  a  survey  from  Camden,    Ark., 
Trinity,  La.,  in  1871-'72.     The  report  on  the  latter  recommended  i 
provement  by  a  system  of  locks  and  dams,  and  contracts  were  ma 
for  timber  for  foundations  of  three  locks.    In  February,  1873,  Coloi 
Simpson,  who  had  taken  charge  of  the  work,  entertaining  doubts  as 
the  accuracy  of  the  survey,  had  the  maps  and  notes  carefully  examim 
by  a  Board,  composed  of  his  assistants.  Major  Sutor,  Captain  Allen,  an 
Assistant  Engineer  McMath.    The  Board  submitted  a  detailed  repo^ 
condemmng  t\ie>  ^v\.t^«^  ^w^  T^ft»\$i\SLexvdmg  that  the  work  be  done  ore 
This  was  ordered  \>^  \Xi^  \>c^^fitV»\skft\i\,^  «a.^  ^'aR^.xw^^^s^^  ^la^^  ^ssisw^l^ 
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by  Major  Beuyaiird,  who  finally  recomiiieuded  that  the  costly  scheme 
Bhoald  be  abandoned.  His  action  was  approved  by  the  Department, 
the  contracts  for  timber  annulled,  and  the  material,  which  cost  over 
$20,000,  sold  by  public  auction,  as  required  by  law.  The  net  proceeds, 
somewhatless  tiian  $900,  were  turned  into  the  Treasury^  and  the  balance 
of  the  funds  available  applied  to  construction  of  a  suitable  iron  snag- 
boat  and  to  removing  obstructions  in  the  channel,  with  immediate  ben- 
eficial results.  (Reports  Chief  of  Engineers,  1874,  Part  I,  page  352 ; 
1884,  page  1386;  and  1887,  page  1487.) 

The  present  project  contemplates  removal  of  wrecks,  logs,  snags, 
leaning  timber,  etc.,  and  improvement  of  shoal  places  from  Gamden, 
Ark.,  to  mouth  of  Black  Biver,  a  distance  of  369  miles.  No  estimate  of 
cost  of  such  improvement  can  be  submitted,  as  obstructions  are  form- 
ing continually  and  require  removal  from  time  to  time. 

The  river  above  Gamden  to  Arkadelphia,  Ark.  (76  miles),  was  ex- 
amined in  1882  and  re-examined  by  me  last  year,  and  recommendation 
made  that  this  portion  of  the  river  be  included  in  the  general  project. 

The  removal  of  obstructions  to  navigation  was  begun  in  1871,  and 
has  been  continued  whenever  fuuds  were  available.  The  snag-boat 
O.  0.  Wagner  was  completed  in  1875,  ^nd  has  operated  successfully  in 
the  river  since.  The  work  has  consisted  principally  in  removing  logs 
and  snags  from  the  channel  nnd  cutting  leaning  timber.  Besides  the 
removal  of  obstructions,  an  increased  depth  of  from  1  to  over  3  feet  was 
gained  at  some  of  the  shoal  places. 

Nothing  has  been  done  during  the  fiscal  year,  no  funds  being  availa- 
ble. The  snag-boat  Wagner  was  laid  up,  with  the  other  boats  used  in 
this  district,  at  Shreveport,  La. 

There  are  20  steam-boat  wrecks  in  Ouachita  and  Black  rivers,  7  of 
which  are  reported  to  be  serious  obstructions,  and  4  as  more  or  less  in 
the  way  of  low- water  navigation. 

The  upper  river  is  much  obstructed  by  leaning  timber,  especially  in 
the  bends,  and  the  lower  river  by  shoals  of  hard  gravel  and  rocky 
ledges.  The  timber  should  be  cut  down  to  low  water  and  for  some 
distance  back  from  the  river,  and  brush-dams  constructed  to  increase 
tiie  depth  over  the  bars. 

The  best  manner  of  accomplishing  this  is  by  means  of  shore  parties, 
with  saws,  axes,  brush-hooks,  etc.,  using  quarter-boats,  or  small  flats, 
and  tents.  Such  outfit  would  be  of  service  for  all  work  of  this  kind  on 
tributaries  to  Ouachita,  as  Bayous  D'Arbonne,  Batholomew,  Boeuf, 
Tensas  and  Macon. 

A  small  light-draught  steamer,  with  shears  and  steam  capstan,  is 
much  needed,  for  use  on  the  upper  river  and  tributaries,  to  serve  as  a 
patrol,  a  tender  for  working  parties,  and  for  doing  work  where  it  would 
not  be  economical  to  work  so  large  a  boat  as  the  Wagner.  Economy 
will  be  subserved  by  making  the  hull  of  steel,  thereby  reducing  the 
item  of  repairs  and  increasing  the  life  of  the  boat. 

The  estimates  for  the  year  are  taken  from  my  last  annual  report,  and 
are  as  follows : 

Eight  months'  active  service  of  the  W€igner,  at  $1,900 $15,200 

Fonr  months  in  ordinary,  at  $200 800 

Extraordinary  repairs  and  maintenance  of  outfit 2,000 

Crane-boat,  with  steam-power 4,500 

Eight  months'  service,  labor,  subsistence,  tools,  and  explosives,  at  $200 16,000 

Small  steam-tender  and  equipment 15,000 

Fonr  months'  service,  wages,  fuel,  subsistence,  tools,  etc.,  at  $1,250 5, 000 

Office,  contingencies,  administration,  etc 1,500 

Total,  from  Arkadelphia,  Ark.,  to  Red  River ^^<5m 
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The  former  appropriations  were : 

By  act  approved — 

March  3, 1871 r. $5M 

JuQelO,l«72 100.( 

Biarch3,  1873 eO,( 

AugUBt  14, 1876 12,0uu 

June  Id,  1878 10,000 

March  3,  1879 10,000 

Jane  14,  1880 T 8,000 

March  3,  1881 12,006 

Augusta,  1882 12,000 

Jn5r5,  1884 15,000 

August  5,  1886 17,500 

Amount  appropriated  to  June  30,  1888 ^307,500 

The  amouDt  expended  on  present  project  to  June  30,  1888,  inclading 
cost  of  iron-hull  snag-boat  and  outfit,  was  $193,912.13. 

The  steamers  engaged  in  the  Oaachita  trade  are  good-sized  boats  of 
300  to  500  tons ;  connecting  with  these  are  smaller  boats  running  in  the 
tributaries.    Ouachita  Biver  and  tributaries  form  a  water  outlet  for  tlie 
produce  of  a  large  section  of  country  in  Louisiana  and  southeastein 
Arkansas.    The  Yicksburg,  Shreveport  and  Pacific,  Saint  Louis  arul 
bon  Mountain,  Texas  and  Saint  Ix)uis,  and  I^atchez  and  Texas  n 
roads,  bordering  and  crossing  the  main  stream  and  tributaries,  h?'''' 
diverted  a  portion  of  the  trade,  but  despite  this  competition  the  O 
chita  boats  continue  to  do  a  large  business,  and  have.lost  relatively  I 
of  the  cotton  trade  than  most  of  the  other  river  lines. 

During  the  pa«t  few  years  a  very  large  boat  has  been  chartered 
Saint  Louis  merchants  and  loaded  with  groceries  and  general  suppi 
for  Upper  Ouachita  Biver  during  spring  high  water. 

The  obstructions  at  mouth  of  Bed  Biver,  Catahoula  Shoals,  and  otr 
bars  above  interrupt  navigation  of  the  most  populous  and  fertile  p 
of  the  stream  below  Monroe  during  the  season  when  the  larger  part 
the  supplies  are  purchased  by  the  planters  and  merchants  in  that  vie 
ity.  It  is  asserted  that  during  a  good  stage  of  water  the  greater  balk 
shipments  is  made  by  steam-boats,  and  that  the  testimony  before  t 
Interstate  Commerce  Commissioners  showed  that  ''when  navigation 
suspended  and  boats  can  not  get  to  Monroe,  railroad  rates  are  increa^ 
100  per  cent" 

Money  statement 

Amount  appropriated  by  act  of  August  11, 1888 $2O,O0( 


1 


Amount  that  can  be  profitably  expended  in  fiaoal  year  ending  June  30,1890    60, 001 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 
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During  the  fiscal  year  1886-'87,  Camden,  Ark.,  was  considered  the  head  of  bi| 
water  navigation.    The  river  was  navigable  the  entire  year,  but  from  August  1  to  I 
cember  15  navigation  was  suspended  by  the  closure  of  the  month  of  Red  River,  steam- 
boats having  b^n  unable  to  pass  the  bar  during  that  period.    Twelve  steam-boati» 
of  from  100  to  960  tons,  and  drawing  from  1}  to  4  feet  light  and  5  to  8^  loaded,  pM 
in  the  river.    The  following  down  freights  were  report^. 
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Articles. 


Cottou bales.. 

Ck>ttoii-8eed sacks.. 

Cotton-seed  oil bbls.. 

CottoD-seed  meal sacks.. 

Hides number.. 

Wool bags.. 

CaUle head.. 

Hogs do  .. 


Quantity. 

89,900 

137.800 

1,670 

7,000 

1,100 

70  ^ 

300 

200 

Articles. 


Sugar bbls.. 

Molasses do  .. 

Moss bales.. 

Rice sacks.. 

Seed  cotton do  .. 

Staves number.. 

Wood cords.. 

Soap  stock bblfi. . 


Quantity. 


479 

400 

190 

1,000 

372 

136, 8U0 

237 

21 


With  a  large  amouDt  of  miscellaDeoaB  retam  freights,  no  record  of  which  is  kept 
either  as  to  qnantity  or  value. 

Sixteen  smaller  steamers,  averaging  about  90  tons  each,  ran  from  Trinity  and  Mon- 
roe to  local  poiats  and  into  the  tributaries,  re-shipping  on  the  through  boats  or  by 
railroad ;  but  no  record  of  the  freights  carried  is  obtainable. 

One  steamer  of  100  tons  made  four  trips  in  the  upper  river  above  Camden,  and  there 
was  also  some  transportation  by  flat  and  keel  boats.  The  freights  carried  in  this  por- 
tion of  the  river  are  reported  as  follows : 


Articles. 

Qnantity. 

Articles. 

Quantity. 

Cotton.... 
Hides  ..... 

.                                         * 

bales.. 

...pounds.. 

1,200 
2,000 

Staves... 
1  Wood.... 

...number.. 
cords.. 

i 

100.000 
500 

Logs  (rafted  timber)  number  100,000.  With  return  freights  of  general  merchandise 
and  plantation  supplies. 

About  56  per  cent,  of  the  timber  used  by  the  New  Orleans  saw-mills  comes  out  of 
Ouachita  and  Red  rivers.  Cypress,  the  principal  lumber  used,  comes  from  the  Oua- 
chita and  tributaries,  as  also  does  most  of  the  ash,  which  is  rafted  down  and  cut  into 
cord-wood.  The  amounts  brought  to  market  could  not  be  ascertained,  but  out  of 
Little  River  alone  66,000  logs,  1,000,000  feet  sawed  lumber,  and  200,000  shingles  were 
sent.  A  raft  of  hewed  white  oak,  containing  90,000  cubic  feet,  or  1,080,000  feet  B.  M., 
and  requiring  1,200  cypress  logs  to  float  it,  came  out  of  Upper  Bayou  Bartholomew  in 
May  and  was  shipped  by  steamer  to  Europe.  Cypress  rafts  containing  about  10,000 
logs  also  came  out  of  Bartholomew,  and  about  half  that  number  came  out  of  Bayou 
D'Arbonne. 

The  estimated  value  of  the  commerce  of  Ouachita  River  at  the  present  time  is  re- 
ported to  be  not  less  than  $12,000,000. 


U  4. 

IMPROVEMENT  OP  B^YOU  D'ARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  b^^  the  junction  of  the  South,  Middle,  and 
North  or  Corney  branches,  near  Farmerville  in  northern  Louisiana, 
flows  in  a  southeasterly  direction  and  enters  Ouachita  River  about  Q 
miles  above  Monroe. 

An  examination  and  surv^ey  were  made  in  1883,  and  the  plan  of  im 
provement  is  based  upon  the  latter.  The  bayou  is  navigable  during 
liigh  stages  only,  and  the  project  contemplates  the  removal  of  snags, 
logs,  wrecks,  leaning  trees,  etc.,  obstructing  navigation  between  Stein's 
Bluff  on  Bayou  Corney  and  the  mouth,  a  distance  of  42J  miles,  at  an  esti- 
mated cost  of  $15,000. 

Work  was  begun  in  1884  and  continued  in  1886,  resulting  in  the  re- 
moval of  a  large  number  of  obstructions  from  the  lower  half  of  the 
stream.  The  work  is  not  permanent,  however,  as  new  obstructions  are 
added  from  time  to  time,  which  require  removal  in  the  interest  of  safe 
navigation. 


f  ■'»■  t' ' 
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Dariug  the  low-water  sea^oD  of  1887  a  small  cha|)piDg  party  was  fit! 
out,  under  Superintendent  J.  T.  Dorey,  to  continue  work  in  this  ai 
Bayous  Bartholomew  and  Ma^ou,  the  balance  available  being  toosm^ 
to  permit  organization  of  parties  for  each  work.  After  disoontinaii 
work  in  Bartholomew,  operations  were  resumed  in  this  stream,  Septei 
ber  12,  at  the  point  where  they  ceased  in  1886,  and  continued  up-strea 
until  October  11,  when  the  funds  were  exhausted.  Twelve  miles  of  tl 
bayou  were  worked  over  and  the  following  obstructions  removed: 

Leaning  trees  cat Dumber..  1,1 

Shore-snags  cat do 1,2 

Logs  removed  from  channel do  ....  ^ 

Stumps  cat do  ....  S 

Willows  and  brush  cat square  yards..  12,861 

After  suspending  operations  in  this  stream  the  party  was  transferr 
to  Bayou  Ma^n. 

The  work  in  the  lower  portion  of  the  bayou  has  been  done  thorough],, 
and  but  little  more  is  required  at  present  in  the  29  miles  above  the 
mouth.  With  the  amount  asked  for  the  fiscal  year  ending  June  3Q| 
1890,  it  is  proposed  to  continue  the  work  of  cutting  leaning  timber  and 
removing  logs  and  snags  up-stream  to  Stein's  Blulf.  As  it  can  be  car- 
ried on  under  the  superintendent  on  Bayou  Bartholomew,  $4,000  is  con- 
sidered ample  for  labor,  subsistence,  and  other  supplies. 

The  former  appropriations  were : 

By  act  approved  July  5,  1884 |5,000 

By  act  approved  AugastS,  1886 2,0W    - 


I 


Amount  appropriated  and  expended  to  July  30, 1888 7,000 

Money  statement. 

July  1,  1887,  amount  available $6(i9.2 

July  1,  1888,  amount  expended  during  fiscal  ye&r,  exclusive  of  liabilities 
outstanding  July  1,  1887 669.33 


Amount  appropriated  by  act  of  August  11,  1888 2,000.00 


6,000.0d 
4,000.00 


''Amount  ^estimated)  required  for  completion  of  existing  project 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890 
]  Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 

^    barbor  acts  of  1866  and  1867. 

COBfMERClAL  STATISTICS. 

During  the  fiscal  year  1887-'88  this  bayou  was  navigable  from  November  1  to  Jone 
15,  boats  running  to  Farmerville  Landing,  38^  miles  above  the  mouth  and  5  miles  be^ 
low  Stein's  Blufi,  during  that  period.  The  number  of  steam-boats  aad  tripe  ma^ 
were  not  given,  but  the  following  down  freights  were  reported : 


0 

-^ 

Articles. 

Qnantity. 

ArUolea. 

Quantity. 

Cotton bales.. 

10,000 

250 

30,000 

10,000 

5,000 

500 

1 

Molasses  ...... hurrMla 

SM 

50;  Ml 
SN 

lOQlNl 
5k  «• 

Cotton-seed  meal tons.. 

Hides pounds.. 

Wool ...do.... 

Hay bales.. 

Staves oumber.. 

Wood  ..............    -                       <v«rfla 

Tallow do 

Lumber  /sawed)                  fAA^  n  '\x 

Saear barrels 

Logs  (rafted  timber) namber . '. 

Return  freights  of  general  merchandise  and  plantation  supplies.  afirirreiratiDff  ia 
value  about  $500,000.  BK^gaw^K 

The  estimated  value  of  the  commerce  of  this  stream  at  the  present  time  is  renorted 
to  be  about  $1,000,000.  *^ 

It  is  stated  that  fx^v^ht  t&tes  have  been  reduced  about  20  per  cent,  since  the  im- 
provement was  eomux^weoidk.. 
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Us. 

IBiPROVEMENT  OP  BAYOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 

This  stream  rises  in  soatbeastern  Arkansas^  within  a  few  miles  of 
Pine  Bluff,  and,  following  a  tortuous  course,  flows  at  first  nearly  parallel 
to  Arkansas  Eiver,  at  a  distance  varying  from  15  to  30  miles ;  then 
parallel  to  the  Mississippi,  at  about  the  same  average  distance,  and 
after  entering  Louisiana  diverges  to  the  southwest  and  enters  Ouachita 
Biver  opposite  Ouachita  City. 

The  States  of  Louisiana  and  Arkansas  at  various  times  expended 
funds  for  surveys  and  improvement  of  this  bayou.  Examinations  were 
made  by  the  United  States  in  1872, 1879,  and  1880.  At  Baxter,  Ark., 
the  Little  Book,  Mississippi  Biver,  and  Texas  Bailroad  crosses  the 
bayou,  forming  a  bar  to  navigation  above,  except  for  stave-boats.  An 
examination  of  the  bayou  above  Baxter  to  the  Lincoln  County  line  was 
made  in  1884,  the  report  on  which  disapproved  of  any  improvement  of 
that  portion  of  the  bayou  at  preselit. 

The  plan  of  improvement  contemplates  cutting  overhanging  timber 
and  removing  snags,  logs,  wrecks,  etc.,  obstructing  navigation  from 
Baxter  to  the  mouth,  a  distance  estimated  to  be  213  miles.  !N^ew  ob- 
structions are  forming  continually,  which  require  removal  from  time  to 
time ;  hence  no  estimate  for  permanent  improvement  is  given. 

The  work  heretofore  done  extended  over  nearly  the  entire  portion  of 
the  bayou  included  in  the  project  and  greatly  lessened  the  dangers  of 
navigation. 

In  July,  1887,  a  chopping  party  was  fitted  out  under  Superintendent 
J.  T.  Dorey  to  apply  the  balances  available  for  this  and  bayous  d'Ar- 
bonne  and  Ma^n.  After  hauling  the  outfit  and  supplies  from  Monroe, 
La.,  operations  were  begun  at  Poplar  Bluff,  Ark.,  July  25,  and  contin- 
ued down-stream  to  the  Louisiana  line.  The  bayou  from  there  to  the 
Bound  Bends,  some  80  miles  below,  being  in  fair  navigable  condition, 
and  it  being  desired  to  give  the  greatest  benefit  to  navigation  with  the 
amount  available,  the  outfit  was  hauled  to  the  head  of  the  Bends,  and 
work  resumed  and  carried  down  to  Point  Pleasant,  where  operations 
had  been  suspended  in  January,  1887.  The  funds  were  exhausted 
September  10,  and  the  force  transferred  to  Bayou  d'Arbonue. 

About  48  miles  of  the  bayou  were  worked  over  and  the  following  ob- 
structions removed : 

Logs  and  80 ags  removed  from  channel number..  3,026 

Stamps  cut do 438 

Shore  snags  cut do....  1,463 

Side  jams  removed do 9 

Leaning  trees  cut do  ....  3,126 

Willows  and  brush  cut square  yards..  8,653 

The  work  was  performed  by  two  parties,  the  larger  one  removing  ob- 
structions from  the  banks,  while  the  second  party,  of  from  five  to  nine 
men,  worked  from  small  flat  boats,  removing  obstructions  firom  the 
channel  as  far  as  their  appliances  would  permit,  and  cutting  up  and 
removing  any  trees  which  fell  into  the  bayou.  It  has  been  done  thor- 
oughly, and  placed  the  stream  in  good  navigable  condition  during  high 
and  medium  stages,  as  far  as  it  progressed. 

iN^avigation  to  Point  Pleasant,  the  present  head  of  low-water  naviga- 
tion, could  be  facilitated  greatly  by  the  removal  of  logs  and  snags 
buried  in  the  channel.  This  can  be  accomplished  only  by  use  of  steam- 
power  or  dynamite,  and  on  account  of  the  limited  funds  was  not  under- 
taken the  past  season. 
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With  the  amount  asked  for  the  fiscal  year  ending  Jane  30, 1800, , 
proi)Osed  to  continue  cutting  brush  and  leaning  trees,  and  to  rem 
logs  and  stumps  by  a  liberal  use  of  high  explosives.  A  smali  fi^b 
with  steam  capstan  and  light  crane  or  shears,  and  sufficient  room 
quarters,  should  be  provided.  Estimate  for  such  a  boat  is  include< 
the  estimate  for  Ouachita  River,  but  for  immediate  ase  it  will  be  nee 
sary  to  hire  a  suitable  boat 

The  estimates  are  as  follows: 

Foar  months'  work,  iDclnding  subBistence  and  transportation^  at  $1,200 $4, 

Four  months'  hire  of  boat,  at  f^i50 1, 

Explosives 

Tools  and  outfit 

Office  and  administration • 


Total.... 6,511 

The  following  appropriations  have  been  made  for  this  work: 

By  act  approved  March  3,  1881 $8,086  . 

By  act  approved  Augusts,  1882 ^(M9  ^ 

By  act  approved  July  5,  1884 5,  (Ml 

By  act  approved  Angust  5,  1886 5 


Amount  appropriated  and  expended  to  June  30,  1888 23,W0 

Money  statement 

July  1,  1887,  amount  available $i,88 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 1,88 


1 


Amount  appropriated  by  act  of  August  11,  1888 5,00 


\ 


Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  J  una  30, 1890      6, 50 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  1887~'88  three  steam-boats,  ranging  from  110  to  352  tons, 
drawing  from  1^  to  3  feet  light  aud  4^  U*  6  feet  loaded,  plied  in  this  bayoa.  Tw 
these  boats  made  41  round  trips;  the  number  ihade  by  the  third  was  not  repoi 
The  bayou  was  navigable  from  December  13  to  June  1.  Mrs.  Womack's  Landi 
Ashley  County,  Ark.,  about  175  miles  above  the  month  and  38  miles  below  Bax 
was  the  head  of  navigation  during  the  year.  Boats  could  not  navigate  daring 
water  on  account  of  obstructions  in  the  bottom  of  the  bayoa.  The  following  di 
freights  were  reported  : 

Cotton » bales..  25. 

Cottou-seed tons.,  5, 

Lumber  (sawed) feet,  B.  M . .  100, 

Hewed  oak  timber  (for  export) do 1,080, 

Logs  (rafted  timber)   number.,  10, 

Return  freights  of  general  merchandise  and  plantation  supplies. 

It  is  stated  that  more  cotton  is  brought  out  of  Bartholomew  than  is  shipped  on 
entire  Ouachita  River  above  Monroe,  La.  The  estiuiated  value  of  the  commerc 
the  stream  at  the  present  time  is  reported  to  be  fully  $2,000,000. 

Capt.  E.  B.  Cryer,  superintendent  of  the  Cry^r  Line  steam-boats,* running  in  C 
chita  and  Saline  rivers  and  Bayous,  Bartholomew  and  D'Arbonne,  who  has  been  < 
gaged  iu  this  trade  for  the  past  twenty-five  years,  furnished  the  above  informat)< 
and  reports  that  before  work  of  improvement  was  commenced  three  months  was  i 
average  duration  of  the  navigable  season.    Now  it  lasts  six  months,  and  the  rente 
of  obstructious  has  enabled  boats  to  make  trips  in  about  one-third  less  time,  redaeti^ 
freight  rates  about  33^  per  cent,  from  what  they  were  before.     He  states  that  if  T 
logs,  stumps,  etc,  on  the  bottom,  which  obstruct  navigation  at  low  water,  were 
moved,  insurance  rates  would  be  reduced  and  light-draught  boats  enabled  to  run  te 
Lind  (^rove,  La.,  neaxV^'  VQQ  isivV^^  %bove  the  mouth,  the  entire  year,  at  a  saving  of 
about  ^>,000  per  axvviuwv  to  \Xv«>  mct<i\!i«6L\»  «.\A  ^^\i\.««.  NR>aa  ^^^  Viskve  to  haal  Ibair 
products  aud  BuppW^a  Icom  ^  U>1^  voWssaXi^  '«\srfgjwi.lQ>x  \!^y>\k\.\^Ai)&  ^(^s^^^ax. 


Ji 
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U  6. 
IMPROVEMENT  OF  BAYOU  BCEUF,  LOUISIANA. 

Bayoa  BcBuf  rises  in  southeasteru  Arkansas,  flows  in  a  soatherly 
direction,  and  enters  Ouachita  Biver  at  Stafford's  Point,  about  10  miles 
above  Harrisonborgh,  La. 

The  plan  of  improvement  is  based  upon  an  examination  made  by  the 
United  States  in  1880.  The  project  contemplates  the  removal  of  snags, 
logs,  and  leaning  timber  obstructing  navigation  between  Wallace's 
Landing  and  the  n^outh,  about  280  miles.  Owing  to  small  appropria- 
tions the  work  has  extended  over  a  period  of  six  years,  and  the  cost 
increased  accordingly.  New  obstructions  are  forming  continually  and 
require  removal  from  time  to  time,  hence  no  estimate  for  permanent  im- 
provement is  given.  An  examination  of  three  outlets  of  the  bayou, 
near  Point  Jefferson,  La.,  was  made  in  1884,  and  their  closure  recom- 
mended at  an  estimated  cost  of  $8,500. 

The  work  done  heretofore  was  carried  on  in  1881, 1882,  and  1884. 
The  removal  of  obstructions  benefited  navigation  greatly  and  lessened 
the  dangers  thereof,  and  boats  were  enabled  to  run  to  Point  Jefferson 
during  high  water. 

In  accordance  with  my  project,  approved  July  12,1887, 1  entered  into 
an  informal  agreement,  August  10,  with  Mr.  A.  Hefner,  of  Oak  Eidge, 
La.,  one  of  the  largest-planters  in  that  vicinity,  for  the  closure  of  the 
three  outlets  near  Point  Jefferson,  so  far  as  the  available  funds  would 
permit,  the  price  to  be  paid  being  22  c^nts  per  cubic  yard  of  filling. 
This  work  was  to  be  carried  on  in  connection  with  that  of  restoring  the 
old  levee,  by  subscription  from  the  persons  whose  lauds  would  be  pro- 
tected thereby. 

The  work  of  closing  Outlet  No.  1  was  begun  August  22  and  completed 
by  the  end  of  September.  In  October  an  assistant  performed  the  neces- 
sary preliminary  work  at  No.  2,  but  owing  to  the  illness  of  Mr.  Hefner 
the  work  of  closing  this  outlet  was  not  begun  till  November  22.  Con- 
tinued heavy  rains  in  December  washed  away  a  portion  of  the  dam 
completed  and  saturated  the  earth  so  that  te^ms  could  not  work,  and 
operations  were  suspended.    Nothing  has  been  done  since. 

I  have  written  to  Mr.  Hefner  frequently,  urging  him  to  complete  the 
dams,  but  he  informed  me,  under  date  of  May  29,  that  the  ground  was 
still  too  wet  and  boggy  to  permit  teams  to  work,  and  that  it  was  prob- 
able that  he  would  be  unable  to  resume  operations  before  his  crops  were 
laid  by,  or  about  the  middle  or  last  of  August. 

Before  finally  arranging  for  the  closure  of  the  outlets  I  was  assured 
by  the  persons  interested  in  the  lands  subject  to  overflow  that  if  the 
entire  amount  available  were  applied  to  this  purpose  and  found  to  be 
insufficient  they  would  extend  the  line  of  the  levee  they  proposed  to 
restore  so  as  to  complete  the  work  without  further  appropriation,  and 
it  was  with  this  understanding  that  I  recommended  thac  the  work  be 
commenced. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1890, 
it  is  proposed,  therefore,  to  build  brush  wing-dams  to  scour  the  bars,  cut 
leaning  timber,  remove  shore  slides,  and  logs  and  snags  from  the  chan- 
nel by  use  of  explosives.  Until  a  suitable  boat  can  be  had  for  general 
use  on  the  tributaries  of  Ouachita  River  it  will  be  necessary  to  hire  a 
small  steamer  or  flat-boat  and  rig  light  shears  or  crane  for  service  with 
a  steam  capstan.  A  chopping  party  of  fifteen  to  twenty  men  can  be 
employed  to  advantage  for  at  least  six  months.    An  outfit  of  (&kiff<&^ 
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tents,  and  tools  will  be  required,  and  means  of  transportation*    The  ei 
mates  are : 

Forhireofboato $1,800 

Wages,  sabBhtence,  eto.,Bix  months,  at  $1,500 9,000 

Office  and  administration 200 

Total 11.000 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 $5,000 

By  act  passed  Auffost  2,  1882 5,000 

By  act  approved  July  5,  1884 5,000 

By  act  approved  August  5,  1886 5,000 

Amoant  appropriated  to  Jane  30, 1888 20,000 

Money  statement. 

July  1, 1887,  amount  available $4,981.41 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $3,138.54 

July  1, 1888,  outstanding  liabilities ^  325.62 

July  1,  1888,  amount  covered  by  existing  contracts 1, 320. 00 

4, 784. 16 

July  1,  1888,  balance  avaUable 197.25 

Amount  appropriated  by  act  of  August  11, 1888 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 6, 197.25 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    11, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

No  records  are  kept  of  the  business  of  any  of  the  streams  in  this  district  save  the 
manifests  or  trip  books  of  the  steam-boats,  from  which  it  is  difficult  to  obtain  infor- 
mation, some  or  the  owi^ers  of  boats  in  the  smaller  streams  seeming  to  fear  competi- 
tion if  the  amount  of  trade  is  made  public.  Circular  letters  were  sent  to  the  owners 
and  masters  of  steam-boats  the  latter  part  of  May  asking  for  such  information  as  they 
might  be  able  to  give  relative  to  the  commerce  of  the  fiscal  year.  No  reply  in  regard 
to  Bceuf  River  has  been  received,  and  I  am  therefore  unable  to  give  any  information 
concerning  it. 

As  the  bayou  is  the  only  means  of  transporting  the  products  of  the  adjacent  coun- 
try and  return  supplies,  il  is  presumed  that  the  fireights  carried  were  approximately 
the  same  as  given  m  my  last  annual  report. 


U  7- 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MACON.  LOUISIANA. 

Tensas  River  has  its  source  in  northeastern  Louisiana,  in  Lake  Provi- 
dence, flows  in  a  southerly  direction,  and  unites  with  Ouachita  and  Lit- 
tle rivers,  at  Trinity,  La.,  in  forming  Black  River.    By  the  act  of  1884 
|ayou  Macon  was*  united  under  the  same  head  of  appropriation  with 
isas  River.    This  bayou  rises  in  Desha  County,  southeastern  Arkan- 
^flows  in  a  southerly  direction,  entering  Tensas  River  about  40  miles 
its  mouth, 
linations  of  these  streams  were  made  in  1880,  upon  which  the 
improvement  is  based.    The  project  contemplates  removing 
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Liags,  logs,  and  leaning  timber  obstracting  navigation  in  the  Tensas 

etu^een  Dallas  and  its  moutb  (about  ISO  miles),  at  an  estimated  cost 

^f  $23,000,  and  the  removal  of  the  same  class  of  obstructions  in  Bayou 

Macon  from  Floyd,  the  present  head  of  navigation,  to  its  mouth  (about 

130  miles)  at  an  estimated  cost  of  $17,000. 

Work  in  Tensas  Biver  was  begun  in  1881  and  continuedin  1884,  ben- 
efiting navigation  by  the  removal  of  obstructions  from  that  portion  of 
the  stream  in  which  it  was  carried  on.  Work  in  Bayou  Macon  was 
begun  in  l^ovember,  1886,  and  continued  till  the  end  of  the  following 
January  (when  it  was  suspended  by  high  water),  resulting  in  the  re- 
moval of  the  principal  obstructions  between  Floyd  and  the  mouth.  The 
work  is  not  permanent,  however,  as  new  obstructions  are  added  from 
time  to  time,  which  require  removal  in  the  interest  of  safe  navigation. 
After  suspending  operations  in  Bayou  D'Arbonne,  the  chopping  party 
nnder  Superintendent  J.  T.  Dorey  was  transferred  to  Bayou  Macon,  to 
continue  the  work  suspended  by  high  water  in  January,  1887.  Opera- 
tions were  resumed  October  13  and  continued  until  the  end  of  the 
month,  when,  the  available  funds  being  exhausted,  the  force  was  dis- 
banded. The  work  extended  from  Floyd  down  to  Oakley,  about  22 
miles  above  the  month,  and  consisted  principally  in  destroying  accumu- 
lations of  drift,  most  of  which  were  burned.  The  following  is  a  sum- 
mary of  the  work  performed : 

Number. 

Stumps  cat 10 

Shore  snags  cat 952 

Logs  removed  from  channel 320 

Side  Jams  removed 26 

Lieaning  trees  out 44 

This  work  placed  the  ba^on  in  good  condition  at  high  and  medium 
Btages,  but  navigation  can  be  facilitated  still  further  by  the  removal  of 
logs  and  snags  imbedded  in  the  channel,  which  could  not  be  accom- 
plished to  advantage  last  season  with  the  limited  funds  and  appliances 
available. 

No  work  has  been  done  in  Tensas  River  since  1884.  The  lower  por- 
tion, for  about  80  miles  above  the  mouth,  is  in  good  navigable  condi- 
tion and  comparatively  free  of  obstructions.  Until  recently  the  Upper 
Tensas,  above  the  mouth  of  Macon,  has  been  of  little  or  no  commercial 
importance,  large  plantations  along  both  sides  of  the  bayou  having  lain 
deserted  for  more  than  twenty  years.  These  plantations  were  abandoned 
on  account  of  successive  overflows  from  the  Mississippi  when  the  levees 
along  the  western  bank  washed  away.  The  levees  have  been  repaired 
and  many  of  the  plantations  reclaimed,  which  may  give  that  portion  of 
the  stream  an  amount  of  commerce  rendering  it  worthy  of  improvement. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1890,  it  is 
proposed  to  continue  the  work  of  cutting  leaning  timber  and  removing 
logs  and  snags  and  to  build  brush  dams  where  required.  The  estimate 
are  as  follows: 

Hire  of  boat $1,800 

Six  months'  labor,  sabsistence^  etc.,  at$l,500 9,000 

Office,  contingencies,  and  administration 200 

Total 11,000 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 $3,000 

By  act  approved  July  5,  1884 4,000 

By  act  approved  Angnst  5,  1886 4,000 

Amount  appropriated  and  expended  to  Jane  30,  1888 W^QA^ 
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was  passed,  with  the  evident  intentiou  of  complying  with  the  proviso 
in  the  act  of  August  5,  1886 : 

Senate  bill  No.  215.— An  act  to  remove  obstmctions  to  the  free  navigation  of  the  Big  Black  River. 

Whereas  by  a  prelimioary  examination  of  Big  Black  River,  Mississippi,  in  1881, 
authorized  by  act  of  Congreus  of  the  United  States,  March  3, 1881,  tlie  lower  130  miles 
of  said  stream  was  declared  to  be  navigable  and  the  sum  of  |;)2,000  was  the  estimate 
amount  necessary  to  be  appropriated  for  the  improvement  of  said  river;  and  whereas 
$5,000  of  this  amount,  appropriated  by  Congress  in  1884,  was  duly  expended  in  the 
removal  of  obstructions  from  the  river  bed  and  banks,  causing  its  channel  to  deepen, 
this  lowering  the  Hood  elevation,  relieving  submerged  lanJs  and  improving  the 
sanitary  condition  of  the  country  bordering  on  said  river;  and  whereas  another  ap- 
propriation of  $5,000  was  made  by  Congress  in  the  year  1886  for  the  further  improve- 
ment of  said  Big  Black  River,  to  be  expended,  however,  only  on  the  condition  that 
the  legislature  of  the  State  of  Mississippi  require  all  bridges  over  the  said  river  below 
the  Vicksburg  and  Meridian  Railroad  Bridge  to  be  altered  or  converted  into  draw- 
bridges unobstrnctive  to  the  navigation  of  said  river:  Therefore, 

Srction  1.  Beit  enacted  by  ^e  legislature  of  the  State  of  Mississippij  That  the  Louis- 
ville, New  Orleans  and  Texas  Railroad  Company  be  and  the  same  is  hereby  required, 
before  the  first  day  of  January,  1890^  to  remove  any  obstruction  to  the  navigation  of 
Big  Black  river,  in  the  State  of  Mississippi,  that  exists  by  reason  of  the  railroad 
bridge  constructed  across  said  river  by  said  company  so  that  the  free  navigation  of 
said  river  shall  not  be  impeded. 

Sec.  2.  Be  it  further  enacted^  That  on  failure  of  said  Louisville,  New  Orleans  and 
Texas  Railroad  Company  to  comply  with  the  requirements  of  this  act  in  the  time  above 
apeeified,  the  said  railroad  company  shall  be  subject  to  a  fine  of  not  less  than  fifty 
thousand  dollars;  and  it  shall  be  the  duty  of  the  grand  jury  of  either  Warren,  Hinds, 
or  Claiborne  counties  upon  presentation  by  any  person  to  issue  an  indictment  against 
the  said  railroad  company,  and  legal  proceedings  shall  be  taken  against  said  Louis- 
ville, New  Orleans  and  Texas  Railway  Company  according  to  the  statutes  for  viola- 
tions of  law  in  this  State:  Provided^  Nothing  in  this  act  shall  forfeit  civil  suits  for 
damages  suffered  by  any  owner  of  steam- boats  from  the  obstruction  of  a  navigable 
stream. 

Sec.  3.  Be  it  further  enacted^  The  United  States  engineer  in  charge  of  the  improve- 
ment of  said  Big  Black  River  or  his  authorized  agents  and  employ^  shall  not  be  held 
amenable  to  the  laws  of  this  State  for  removing  any  other  obstructions  to  the  navi- 
gation of  said  river  that  may  exist  below  the  Vicksburg  and  Meridian  Railroad 
Bridge. 

Sec.  4.  Be  it  further  enactedy  That  all  acts  and  parts  of  acts  in  conflict  with  this 
act  be  and  the  same  are  hereby  repealed. 

Sec.  5.  Be  it  further  enacted,  That  this  act  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved  March  7,  1888. 

A  copy  of  this  act  was  forwarded  to  the  Department  April  6, 1888, 
with  request  for  instractions.    The  reply  contained  the  following : 


« 
0 


It  appears  upon  examination  that  the  act  requires  the  Louisville,  New  Orleans  and 
Texas  Railroad  Company  to  remove  the  obstructions  to  the  navigation  of  Big  Black 
River,  caused  by  the  bridge  near  its  mouth,  before  January  1,  18%,  and  in  section  3, 
simply  relieves  the  United  States  engineer  ofKcer  in  charge  of  the  improvement  from 
prosecution  under  the  law  of  the  State  for  any  action  he  may  take  in  the  matter,  but 
provides  no  means  of  meeting  expenses  that  must,  of  necessity,  arise  in  the  examina- 
tion of  the  two  county  bridges,  and  for  preparations  of  plans,  etc.,  for  removing  the 
obstructions  to  navigation  caused  by  them.  The  item  ot  the  act  of  Congress  making 
the  appropriation  for  the  improvement  of  the  Big  Black  River  is  positive  in  its  re- 
quirement that  no  part  of  this  appropriation  shall  be  used  until  the  State  of  Missis- 
sippi shall  have  first  caused  the  bridge  over  said  stream  south  of  the  Vicksburg  and 
Meridian  Railroad  to  be  so  constructed  as  not  to  obstruct  the  navigation  of  said 
stream,  and  it  does  not  appear  that  this  requirement  has  been  compbedwith,  and 
therefore  that  any  portion  of  the  sum  appropriated  can  be  expended. 

Copies  of  this  act  and  of  section  8  of  the  river  and  harbor  act  of  July 
5, 1884,  were  sent  the  general  manager  of  the  Louisville,  New  Orleans 
and  Texas  Eailway  Company,  and  the  president  of  the  board  of  super- 
visors of  Warren  County,  with  letters  asking  what  action  they  proposed 
to  take.    The  former  notified  me  that  unless  relieved  the  railway  com- 
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pany  expected  to  comply  with  the  reqairemeuts  of  the  act  of  thb 
sissippi  legislature,  within  the  time  specified,  by  replaciug  the  pre 
fixed  span  by  a  swing-bridge.    The  latter  replied  as  follows: 

In  reply  to  your  communication  of  April  25,  the  board  of  sopervisors  would 
that  they  regard  the  maintenance  of  the  Baldwin's  Ferry  Bridge  as  of  much  grn 
practical  benefit  and  importance  to  Warren  County  than  any  improvement  that 
be  made  to  the  navigation  of  Big  Black  River,  and  they  would  not  undertake  to  g 
their  consent  to  the  destruction  of  the  bridge,  if  they  had  any  right  to  do  so.  1 
the  bridge  havine  been  built,  this  board  has  no  jurisdiction  to  ta](e  it  away,  o 
order  it  to  be  taken  away,  or  to  consent  to  its  being  removed.  This  board  eu 
give  you  any  official  notice  of  the  establishment  of  the  Ivauboe  Ferry,  for  the  rei 
that  it  is  not  an  official  ferry,  but  is  maintafned  by  private  parties  at  private  exptt 

The  former  appropriations  were : 

By  act  approved  July  5,  1884 |5 

By  act  approved  August  5,  1886 5 

In  1881,  when  the  examination  was  made,  reliable  statistics  of 
commerce  tributary  to  the  river  could  not  be  gathered,  and  this  is 
case  to-day.    Old  settlers  assert-  that  previous  to  the  building  of 
railroads  large  quantities  of  cotton  and  produce  were  shipped  down  tiie 
river  in  flat  and  keel  boats,  and  it  is.  possible  that  if  the  bridges  n 
corrected  and  the  channel  cleared  aNeast  a  portion  of  the  commeroi 
the  adjacent  country  might  find  its  way  to  market  by  this  route  to ««» 
Mississippi,  but  owing  to  comparatively  short  distances  between  pmU 
on  Lower  Big  Black  and  the  railroads  which  border  and  cross  it 
well  as  its  proximity  to  Yazoo  Biver  at  Satartia,  it  is  impossible  to  fi 
any  estimate  of  the  benefit  to  be  derived  from  its  improvement.   Al 
present  from  100,000  to  200,000  staves  are  brought  out  of  the  ri — 
annually  on  flat-boats,  and  this  comprises  the  principal  traffic 
small  steam-boat  of  about  150  tons  makes  occasional  trips  from  Yicb* 
burg  up  the  river  when  she  can  pass  the  railway  bridge  by  lowering  her 
chimneys. 

The  condition  of  affairs  being  such  as  set  forth  in  this  report,  I  rec- 
ommend that  no  further  appropriation  be  made  for  this  stream,  mA 
that  the  appropriation  of  $5,000  contained  in  the  act  of  August  5. 1^ 
be  allowed  to  lapse. 

Money  statement 

July  1, 1887,  amount  available |5,OO0L(i 

July  1, 1888,  balance  available SJOOOiW 


i 


I 


1 


Amount  (estimated)  required  for  completion  of  existing  project 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


22, 000.1*  j 


■t  !' 


'    *l 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  1887-^88  ten  barge-loads  of  staves,  aggregating  a  total  if ) 
about  300,000  pieces,  were  brought  out  of  this  stream.  The  barges  are  from  120 to  ; 
175  feet  long  by  25  feet  wide,  have  an  average  draught  of  9  inches  light  and  7  fort  ' 
loaded,  and  are  moved  by  small  tugs  or  by  tow-boats. 

Two  small  steamers  of  about  60  tons  each,  and  drawing  from  12  to  18  inches  lig>t  _ 
and  2  to  3  feet  loaded,  made  nine  trips  into  the  lower  part  of  the  rivor  by  loweiuf  ' 
their  chimneys  to  pass  the  Louisville,  New  Orleans  and  Texas  Ballroad  BridA  • 
These  boats  brought  out  about  300  bales  of  cotton,  500  sacks  cotton -seed,  andSw 
bales  of  hay,  and  carried  some  return  freights  of  general  merchandise  and  plaatatlos 
supplies.  The  estimated  value  of  the  commerce  of  the  stream  at  the  present  tiineii 
reported  to  b©  &\)o\x\>%^,QQQ  "^^x  ^vkwaxsv. 
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mPEOVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 


• 


Yazoo  Biver,  about  264  miles  in  length,  is  formed  by  the  junction  of 
Yallabasha  and  Tallahatchee  rivers,  flows  in  a  general  southwesterly 
direction,  through  one  of  the  richest  sections  of  the  country  in  the 
South,  and  enters  Mississippi  Eiver  7  miles  above  Vicksburg. 

An  examination  of  wrecks  of  gun- boats,  steamers,  and  other  obstruc- 
tions placed  in  the  river  during  the  war  was  made  by  the  United  States 
in  1873,  and  a  similar  examination,  which  included  the  natural  obstruc- 
tions to  navigations,  was  made  in  ,1874.  The  project  contemplates  the 
removal  of  wrecks,  logs,  snags,  overhanging  timber,  etc.,  obstructing 
navigation  throughout  the  entire  length  of  the  river.  The  work  can  not 
be  permanent,  as  new  obstructions,  caused  by  floods,  sliding  banks,  etc., 
are  brought  into  the  river  each  year;  consequently  no  detailed  estimates 
have  been  submitted. 

The  wrecks  of  eleven  steamers,  sunk  during  the  war,  were  removed 
by  contract  during  1873-74.  In  1875  and  1877  the  United  States  snag- 
boat  O.  Q,  Wagr^er  was  employed  in  removing  wrecks  and  other  ob- 
structions. The  snag-boat  John  R.  Meigs  was  completed  in  1879,  and 
the  principal  work  since  has  been  carried  on  with  that  boat.  The  re- 
sults of  the  work  are  marked ;  the  large  number  of  wrecks  and  many 
natural  obstructions  which  limited  the  navigable  season  have  been 
removed,  and  the  river  is  navigable  the  entire  year. 

The  snag-boat  MeigSj  P.  E.  Starr,  master,  continued  operations  during 
July,  1887.  The  river  was  at  a  very  low  stage,  and  effective  work  was 
performed  above  Yazoo  City  to  Wasp  Lake.  At  Eiverside  Plantation 
a  large  slide  of  about  one  hundred  trees  and  stumps  was  removed.  After 
reaching  Wasp  Lake,  at  the  request  of  steam  boat  men  the  boat  con- 
tinued up-stream,  removing  obstructions  at  Dead  Man's  Bar,  Head  of 
Honey  Island,  Eocpbuck  Lake  Bend,  Eosebank,  and  McOormack's  Bar 
Two  brush  wing-dams,  each  about  125  feet  long,  were  built  at  McCor- 
mack's  Bar,  and  materially  benefited  the  channel  at  that  point.  Owing 
to  extreme  low  water  many  logs  and  stumps  which  had  impeded  low- 
water  navigation  for  years  were  removed,  and  steam-boat  men  reported 
the  river  to  be  in  better  condition  and  less  hazardous  to  navigation  than 
ever  before  known.  The  following  is  a  summary  of  the  work  performed 
in  July : 

Snags  pnUed nnmber..  290 

Stumps  pulled do....  125 

Shore  snags  cut do 43 

Leaning  trees  cut do....  167 

Leaning  trees  girdled -. do....  3 

Tree  slides  removed do 1 

Wing-dams  built linear  feet..  150 

When  the  Meigs  returned  to  Vicksburg  but  little  water  was  found  at 
the  mouth  of  Yazoo,  and  two  steamers  with  barges,  which  had  grounded 
at  that  point,  were  pulled  over  the  bar.  The  snag-boat  then  attempted 
to  cut  a  channel  through  the  bar  with  her  drag-chain,  but  without 
permanent  success,  as  the  shifting  sand  soon  filled  the  opening  thus 
created.  In  August  the  Meigs  was  transferred  to  Red  Eiver,  where 
she  continued  work  till  the  latter  part  of  September,  and  was  then  laid 
up  with  the  fleet  at  Shreveport,  La. 

At  the  urgent   request  of  people  interested  in  the  navigation  of 
Yazoo  Eiver  and  tributaries,  an  attempt  wa,s  made  by  Assistant  W.  S. 
Davis  in  September,  1887,  to  deepen  the  cViawTi^V  Wix^xx^  \2cl^  \iajt  ^>5^ 
the  moutbf  by  means  of  sack  or  brash  Nviiig-Aam^  ^^^  ^^x:^Q>'^v^^^0^>i5^ 
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it  was  demonstrated  8{)ee4lily  that  no  relief  ooald  be  ae<Htr^  wifii 
funds  available,  and  the  work  was  abandoned. 

During  the  last  fifty  years  fifty-four  steam-boats  have  been  lost  and 
stroyed  in  this  river,  about  twenty  of  which  were  wrecked  during  thel 
war.    One  above  mouth  of  Big  Sunflower  Biver  and  one  at  Frenoii'sl 
Bend  are  reported  as  badly  in  the  way,  and  four  otherH^as  more  or  U 
in  the  channel.     After  every  rise  and  fall  new  snags  appear,  and  whei 
the  banks  are  heavily  timbered  trees  slide  into  the  river  singly  and  b! 
dozens,  and  having  so  much  sediment  sticking  to  their  roots,  foi 
dangerous  snags  difficult  to  remove.    If  appropriations  were  made 
as  to  allow  about  four  mouths'  work  each  year,  this  river  could  be  kep^ 
in  good  navigable  condition. 

The  iron  snag-boat  Meigs  should  not  be  used  another  season  without 
a  complete  overhauling,  at  a  cost  estimated  at  $10,000. 

The  following  are  the  estimates  for  the  fiscal  year  ending  June 
1890,  details  of  which  are  given  in  my  last  annual  report : 

Repairs  of  snag-boat  Meigs  aud  sorvices $31,1 

8teamtender 20,  i 

Crane  boat 15,  i 

Ceutrifagal  pump-dredge 11,  i 

Office  and  administration *. 1,1 

80.1 

This  amount  can  be  profitably  expended  in  one  season. 
The  former  appropriations  were : 

By  act  approved  March  3,  1873,  applied  to  the  removal  of  eleven  wrecks 

sunk  during  the  war $40, 000. i 

By  act  approved  March  3,  1875 , 12)oOo!i 

By  act  approved  August  14,  1876 «. IS^OOoii 

By  act  approved  June  18,  1878 25[000j 

By  act  approved  March  3,  1879 15,OOo! 

By  act  approved  June  14,  1880.* 12,000.*i 

By  act  approved  March  3,  1881 g'ooo! 

By  act  passed  August  2,  1882 8,  OOo! 

By  act  approved  July  5,  1884 • 10,000. 

By  act  approved  August  5,  1886 15,000.i 

Amount  appropriated  to  June  30,  1888 158,000.00 

Amount  expended  to  .Tune  30,  1888 157|006.56 

Money  statement 

July  1,  1887,  amount  available 3,960.45 

July  1, 1888,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1, 1887 2,967.01 

July  1,  1888,  balance  available 993.44 

Amount  appropriated  by  act  of  Aagust  11,  1888 32,000.06 

Amount  available  for  fiscal  year  ending  June  30, 1889 32, 993. 44 

i  Araoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    80,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  1887-88  ten  st«am- boats  navigated  this  river,  ranging  from 
75  to  216  tons,  and  drawing  from  16  to  24  inches  light  and  3  to  4i  feet  loaded.  The 
river  was  navigable  the  entire  year,  aud  the  following  down  freights  were  reported  : 

Cotton bales..  50,000 

Cotton-seed tons..  18.000 

Hides  (dry) n^  500 

Cattle head..  .500 

Staves number..  25,000 


wmmm 
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Reluru  freights  of  general  merchandise  and  plantation  supplies,  estimated  value' 
$1,250,000. 

The  estimated  value  of  the  commerce  of  Tazoo  River  proper  at  the  present  time  is 
reported  to  be  between  $3,000,000  and  $4,000,000. 

In  addition  to  the  above  the  commerce  of  Big  Sunflower  and  Tallahatchee  rivers 
and  other  tributaries  passes  up  and  down  this  stream. 

The  amount  of  cotton  received  at  Vicksburg  from  the  Yazoo  River  and  tiibutaries, 
reported  by  the  Vicksburg  Cotton  Exchange,  was  53,246  bales. 


U  lo. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

« 

At  tbe  head  ot  Honey  Island,  about  220  miles  above  its  moutb,  the 
Yazoo  River  divides  into  two  branches,  the  westerly  one  retaining  the 
name  of  the  river,  while  the  easterly  and  narrower  branch  is  called 
Tchula  Lake  or  Eiver.  The  distance  from  the  head  to  the  foot  of  the 
island,  where  the  branches  again  unite,  is  about  67  miles. 

Productive  plantations  join  one  another  along  the  banks  of  the  lake, 
and  the  amount  of  cotton  raised  annually  is  estimated  to  be  about 
20,000  bales,  which  formerly  was  brought  to  market  via  Tchula  Lake 
and  Yazoo  Kiver,  or  hauled  in  wagons  long  distances  to  the  southern 
division  of  the  Illinois  Central  Bailroad.  This  road  has  constructed  a 
line  from  Yazod  City  to  the  mouth  of  Yallabusha  River,  which  touches 
Tchula  Lake  at  several  points,  and  has  a  tap  line  from  Tchula  City  to 
the  main  line  at  Durant,  Miss.  It  no  doubt  will  transport  most  of  the 
cotton  which  has  to  be  marketed  before  navigation  opens  in  the  lake. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  proj- 
ect based  thereon  contemplated  the  removal  of  snags,  logs,  overhang- 
ing trees,  etc.,  obstructing  navigation,  to  enable  light-draught  boats  to 
enter  the  lake  earlier  in  the  season.  The  estimated  cost  of  such  im- 
provement was  $10,000,  with  the  idea  of  doing  the  work  in  one  low-water 
season.  Nearly  the  entire  estimate  has  been  appropriated,  but  at  such 
irregular  intervals,  extending  over  six  years,  that  the  work  never  has 
been  completed  as  projected,  and  even  if  once  done  thoroughly,  will 
have  to  be  gone  over  from  time  to  time  to  remove  additional  obstructions 
that  are  forming  continually. 

Work  was  begun  in  1881  and  continued  in  1882, 1884,  and  1886-'87. 
Navigation  was  improved  considerably  by  the  removal  of  overhanging 
timber^  snags,  etc.,  and  boats  enabled  to  enter  the  lake  earlier  and  run 
much  later  in  the  season. 

The  balance  available  was  not  sufficient  to  resume  operations  during 
the  fiscal  year. 

There  are  three  large  sand-bars  in  the  lake — one  at  the  head  and  the 
others  20  and  50  miles  below.  The  bar  at  the  head  is  enlarging  grailu- 
ally,  and  each  year  the  water  has  to  be  a  little  higher  before  boats  can 
enter  that  end.  Were  these  bars  removed,  and  the  timber  and  brush 
thoroughly  cleared  from  the  banks,  it  is  probable  that  the  channel  would 
scour  to  a  greater  depth.  I  recommend  the  use  of  a  flat-boat  and  a  largo 
chopping  party,  to  cut  brush  and  leaning  trees  so  as  to  widen  the  chan- 
nel. Logs  and  stumps  can  be  removed  with  high  explosives.  Brush 
dams  at  the  bars  can  be  built  at  small  expense  with  material  cut  in 
clearing  the  banks,  and  a  considerable  increase  ot  depth  obtained  by 
their  aid.  The  sum  of  $6,000  can  be  spent- to  go^d  advantage  in  this 
way  in  the  low- water  season. 

ENG  88 86 
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The  former  appropriatioiis  were: 

Bv  act  approved  IfATch  3, 1881 |3,000. 

By  act  passed  Anrnst  2,  1882 2,500. 

By  act  approved  Jaly  5, 1884 1,500.( 

By  act  approved  Angast  5,  1686 2,000.( 

Auionnt  appropriated  to  JnneSO,  1888 9,000.00 

Amoant  expended  to  Jane  30, 1888 8,909.2e 


Moneff  Statement 

July  1,  1887,  amount  available $519.  Id 

July  1, 1888,  amount  expended  during  fiaoal  year,  exclusiye  of  liabilities 
outstanding  July  1,  1887 ; 518.40 


July  1, 1888,  balance  available .78 

Amount  appropriated  by  act  of  August  11, 1888 3,000.00 

Awonut  available  for  fiscal  year  ending  June  30,  1889 3,000.78 

C  Amoun  t  that  can  be  profitably  expended  in  fisoal  vear  ending  June  30, 1890  6, 000. 00 
<  Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COUXERCIAL  STATISTICS. 

During  the  fiscal  year  1887-88  this  stream  wad  nayigable  for  about  six  months. 
Four  steam- boats,  ranging  from  100  to  216  tons,  and  drawing  from  18  to  24  inches 
light  and  4  to  4j^  feet  loiMed,  made  trips  through  the  lake  during  this  time.  The 
following  down  freights  were  reported : 

Cotton bales..  10,000 

Cotton-seed tons..     2,000 

R  etnm  freights  of  general  merchandise  and  plantation  supplies,  estimated  value, 
1250,000. 

The  estimated  value  of  the  commerce  of  this  stream  at  the  present  time  is  reported 
as  from  $500,000  to  $750,000. 


U  XX. 

IMPROVEIAENT  OF  TALLABUSHA  RIVER,  MISSISSIPPI. 

The  Yallabnsha,  a  small  stream  about'OO  miles  long,  ^as  its  source  in 
Calhoun  County,  Miss.,  flows  through  Grenada  and  Le  Flore  counties, 
auil  unites  with  Tallahatchee  Eiver  in  forming  Yazoo  Biver. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  plan 
of  improvement  based  thereon  contemplated  the  removalof  snags,  sunken 
logs,  leaning  timber,  etc.,  obstructing  navigation  from  Oren^a  to  the 
mouth,  about  63  miles. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 $3,500 

By  act  passed  August  2,  1882 .3,500 

By  act  approved  July  5,  1884 2,000 

By  act  approved  August  5,  1886 2,000 

Amount  appropriated  and  expended  to  June  30, 1888 11, 000 

No  steam-boats  ply  in  this  stream  at  present,  and  the  commerce  amounts 
to  little  or  nothing,  but  3team-boat  men  say  that  the  trade  will  begin  if 
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tbe  river  is  cleared  to  Grenada.    There  is  depth  enough  for  boats  in 
high  water,  bat  leaning  timber  prevents  passage  at  such  times. 

The  work  is  of  a  kind  best  done  by  chopping  parties^  and  I  recom- 
mend that  $6,000  be  expended  in  one  season^  starting  from  Grenada  at 
low  water,  with  a  party  of  fifteen  to  twenty  men,  and  removing  every- 
thing on  the  way  down-stream.  All  heavy  timber  shoald  be  cat  np  and 
removed  from  the  banks,  to  prevent  formation  of  snags. 

C  Atnount  that  oan  be  profitably  expeoded  in  fiaoal  year  ending  Jnne30, 1890  |6, 000. 00 

<  Submitted  in  compliance  with  leqairemente  of  seotioQS  2ot  riyer  and 

<  harbor  acta  of  1866  and  1867. 


U  la. 

IMPROVEBiENT  OP  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  iKppah  and  Union  connties,  in 
northern  Mississippi.  It  flows  in  a  southwesterly  direction  until  joined 
by  Gold  water  Biver;  thence,  in  a  southerly  direction,  and  unites  with 
Yailabusha  Biver  in  forming  Yazoo  Biver. 

An  examination  was  made  by  the  United  States  in  1879.  The  project 
based  thereon  contemplated  the  removal  of  snags,  sunken  logs,  and 
leaning  timber  obstructing  low-water  navigation  below  the  mouth  of 
Gold  water,  a  distance  of  1^  miles,  and  the  removal  of  the  wreck  of  the 
steamer  Star  of  the  Westj  lying  in  the  channel  8  miles  above  the  mouth. 
Tlie  estimated  cost  of  such  improvement  was  $40,000.  An  additional 
examination  was  made  in  1880,  to  obtain  further  information  in  regard 
to  the  river,  which  demonstrated  that  any  improvement  above  Sharkey's 
Landing,  about  100  miles  above  the  mouth,  would  be  of  little  use. 

Before  improvement  the  river  was  navigable  from  the  mouth  of  Gold- 
water  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the  Yazoo 
now  run  to  Sharkey's  Landing  the  entire  year,  but  rarely  go  above  that 
point  at  any  stage,  as  the  amount  of  commerce  is  not  sufficient  to  justify 
the  expense  of  a  longer  trip.  The  work  of  the  snag-boat  Meigs  in  188CP87 
placed  the  river  in  better  condition  than  ever  before  known,  and  river 
men  were  well  pleased  with  the  work  accomplished.  Many  dangerous 
obstructions  remain,  however,  the  removal  of  which  would  benefit  navi- 
gatipn  greatly.  New  obstructions  are  forming  continually,  and  no  per* 
manent  improvement  can  be  effected. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

The  snag-boat  Meigs  shoiUd  be  used  a  short  time  each  year  to  remove 
the  heavy  snags  in  this  river,  but  the  work  shoald  be  done  mainly  by 
shore-parties.    The  estimates  for  1890  are : 

Meigsy  Hmonths,  at  $2,200 $3,300 

Shore-party,  wases  and  snbsistenoey  five  months,  at  $1,200 6,000 

Kxplosives,  tackle,  etc •• 400 

Office,  contingencies,  and  administration ,....  300 

Total 10,000 

The  former  appropriations  were : 

By  act  approved  March  3, 1879 , ^ $6,000 

By  act  approved  June  14,  1880 , ,. 9,000 

By  act  approved  March  3,  1881 3,000 

By  act  passed  Augast  2, 1882 , 3,000 

By  act  approved  July  5, 1884 3,000 

By  act  approved  Angust  5, 1886 3.500 

Amount  appropriated  aud  expended  to  June  30,  1888 27, 500 

Above  mouth  of  Coldwater,  $10,000;  bejow  mouth  of  Coldwatec^  ^17^50Q« 


?'^f^ «f«%^9^ 
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July  1, 1887,  amoant  avaflAble '. $114. 

JqIt  1, 1888,  amoant  expended  during  fiseal  yesTi  exdnmre  of  liabilities 

jiitaUnding  July  1, 1887 114.74 

Amoant  appropriated  by  aot  of  Angnst  11, 1888 5,000.00 


r  Amonnt  (estimated)  xeqnired  for  completion  of  existinia^  project 17, 500. 00 

profit  ■        ■        

oompiir 

(     harbor  acts  of  1866  and  1867. 


I  Amoant  that  can  b^  profitably  expended  in  fiscal  vear  ending  J  one  30, 1890    10,000.00 
]  Submitted  in  compuanoe  with  reqnirements  of  sections  2  of  river  and 


OOMICXRGIAI.  8TA1I8TIG8. 

Daring  the  fiscal  year  1887-^88,  nine  steam-boats,  drawing  from  1^  to  2  feet  light  and 
3  to  4i  feet  loaded,  ranging  from  75  to  216  tons,  pued  in  this  stream.  It  was  navigi^ 
ble  to  Sharkey's  the  entire  year,  and  the  following  down  freights  were  reported : 

Cotton bales..  20,000 

Cottonseed tons..     6,000 

Hides pounds..        100 

Cattle head..        100 

Staves number..  25,000 

Betom  freights  of  general  merchandise  and  plantation  supplies,  estimated  value, 
$500,000. 

The  estimated  value  of  the  commerce  of  the  stream  at  the  present  time  is  reported 
to  be  about  $1,500,000.  «• 


U13. 
IliPROVEMENT  OF  STEELE'S  BAYOU,  MISSISSIPPI. 

This  bayoa  has  its  source  in  Swan  Lake,  Washington  Gonnty,  Miss., 
flows  in  a  sontherly  direction  parallel  to  the  Mississippi  Biver,'  and  en- 
ters Yazoo  Biver  about  12  miles  above  its  mouth,  and  generally  is  not 
navigable  except  when  the  Mississippi  is  high  enough  to  fill  the  lower 
portion  with  backwater. 

An  examination  was  made  by  the  United  States  in  1883,  but. the  en- 
gineer officer  in  charge  reported  the  stream  not  worthy  of  improvement 
and  the  work  not  a  public  necessity. 

The  upper  part  of  the  bayou  and  the  borders  of  Lake  Washington 
and  Swan  Lake  furnish  the  products  shipped  through  it.  The  lower 
part  is  subject  to  overflow  from  backwater,  and  not  much  land  in  the 
vicinity  is  under  cultivation.  The  west  side  of  Lake  Washington  is  not 
far  from  the  Mississippi  Biver,  and  a  branch  of  the  Louisville,  New  Or- 
leans and  Texas  Bailroad  extends  from  Greenville  south  near  to  the 
Issaquena  County  line,  whence  it  probably  will  be  extended  to  the  main 
line  near  Boiling  Fork.  This  lies  between  Swan  Lake  and  Lake  Wash- 
ington, and  no  doubt  will  absorb  much  of  the  carrying  trade  that  other- 
wise would  be  tributary  to  Steele's  Bayou. 

During  1884-'85  and  the  latter  part  of  1886,  chopping  parties  removed 
the  usual  obstructions  of  snags,  stumps,  leaning  timber,  etc.,  so  far  as 
the  funds  available  and  stages  of  water  would  permit.  Operations  of 
the  two  seasons  extended  from  the  head  of  Washington  Bayou,  which 
connects  Steele's  Bayou  and  Lake  Washington,  to  the  mouth  of  Steele's 
Bayou. 

No  work  was  done  during  the  past  year. 
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K  the  improvement  is  to  be  continued  I  recommend  that  the  work  be 
done  by  chopping  parties  and  a  small  flat-boat  with  steam  capstan. 
The  sum  of  $5,0(K)  could  be  expended  to  advantage  in  cutting  leaning 
timber  and  opening  the  bayou  for  high- water  navigation. 

The  former  appropriations  were: 

By  act  approvedJaly  5,  1884 $2,500.00 

By  act  approved  Angust  5,  1886 2,500.00 

Amoant  appropriated  to  Jane  30,  1888 5,000,00 

Amount  expended  to. Jane  30,  1888 4,699.20 

Money  statement,  ' 

July  1, 1887,  amoant  available • $590.78 

July  1,  1888,  amoant  expended  daring  fiscal  year,  exolaaive  of  liabilities 

outstanding  Jnly  1, 1887 •. .•-.. 289.98 

July  1, 1888,  balance  available 300.80 

Amonntappropriatedby  act  of  August  11, 1888 1 2,500.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 2,800.80 


\ 


Amoant  that  can  be  profitablj^  expended  in  fiscal  year  ending  Jane  30,1890     5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riv^r  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


No  reliable  information  in  regard  to  the  commerce  of  this  stream  could  be  obtained 
for  reason  given  in  report  on  Bayou  Bcduf. 

The  only  owner  of  steamers  used  In  this  trade  was  asked  to  furnish  such  data  as  ho 
was  able  to  give,  but  has  paid  no  attention  to  the  request. 


U  14. 

IMPROVEMENT  OP  BIG  SUNFLOWER  RIVER,  MIS8ISSIPPL 

This  river  has  its  source  in  Mad  Lake,  Uoahoraa  Ooanty,  Miss., 
flows  in  a  southerly  direction,  and  enters  Yazoo  Biver  about  55  miles 
above  its  mouth.  During  extreme  high  water  it  is  navigable  to  Olarks- 
dale,  280  miles  above  the  mouth.  Faisonia,  144  miles  above  the  mouth, 
ordinarily  is  considered  the  head  of  navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the  plan 
adopted  for  the  improvement  consisted  in  building  timber  and  brush 
wing-dams  where  necessary  to  scour  a  channel  from  3  feet  to  40  inches 
deep  at  the  bars,  and  the  removal  of  snags,  sunken  logs,  and  leaning 
timber,  obstructing  navigation,  at  an  estimated  cost  of  966,000. 

The  improvement  was  begun  in  1879,  at  which  time  but  one  boat,  of 
145  tons,  and  drawing  18  inches  of  water,  navigated  the  stream.  It  was 
navigable  then  about  six  months  of  the  year,  but  a  boat  could  not  make 
the  trip  under  ten  and  often  fifteen  days.  After  the  work  of  1884-'85 
it  was  not  difficult  to  make  a  trip  in  six  days  at  the  lowest  stages. 
Bates  of  freight  and  insurance  had  been  reduced,  anumber  of  small  set- 
tlements, mainly  dependent  on  river  transportation,  had  sprung  up,  and 
the  commerce  of  the  stream  was  increasing  about  10  per  cent,  annually. 
The  improvement  was  not  permanent,  owing  to  sliding  and  caving 
banks  and  formation  of  new  bars,  and  as  no  ^otW  ^^^  di<(s^<^  ^con^xsL^'*^^ 
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two  years  followiug  much  of  the  good  effieets  of  fonner  work  rapk 
dibappeared. 

The  work  began  in  Jane,  1887,  was  continaed  until  August  26,  whc 
the  funds  were  exhausted.    Operations  were  carried  on,  under  Assistai 
W.  S.  Davis,  by  means  of  a  small  light-draught  steamer,  hired  for  the  pur- 
pose, and  a  force  of  twenty-five  to  thirty  men.    Two  thousand  dollaifi 
were  expended  between  Woodburn  and  Lehrton,  as  required  by  the 
terms  of  the  appropriation.    The  work  consisted  of  buildi ng  wing-dams 
of  brush  and  logs  at  the  shoals,  and  removing  logs,  snags,  etc.,'fi^m  the 
channel.    For  Uie  latter  purpose  dynamite  was  used  freely  ami  very  ef- 
fectively ;  large  logs  firmly  embedded  in  the  channel,  which  heretofoi" 
had  resisted  steam-power,  being  removed  with  ease.    At  the  followii 
points  notEible  improvement  was  made : 

At  Boyer's  Mill  Landing  there  was  a  sand-bar  giving  but  16  inch( 
deptli  of  water.    A  wing-dam  270  feet  long  was  built  here,  which  soc 
scoured  a  channel  50  feet  wide  and  3  feet  deep. 

At  and  below  Faisonia  for  a  distance  of  4  miles  there  was  a  contina- 
ous  sand-shoal,  known  as  PuU-tight  Bar,  with  a  depth  of  water  rang- 
ing from  10  to  24  inches.  This  was  the  worst  obstruction  between  John- 
sonville  and  Faisonia.  Low  wing-dams  built  at  suitable  point^s  soon 
produced  a  uniform  depth  of  3  feet  in  the  channeL 

At  Dead  Man's  Bend  a  shoal  of  muscle  shells  and  clay  was  loosened 
with  explosives,  and  about  164  cubic  yards  of  lumps  excavated,  ^e 
increased  velocity  of  the  current  soon  scoured  a  channel  3  feet  deep, 
where  before  there  was  but  6  inches. 

At  Beyer's  Mill  two  large  trees  extending  entirely  across  the  river, 
with  but  18  inches  of  water  over  them,  were  destroyed  by  dynamite. 
These  had  obstructed  navigation  for  years,  resisting  frequent  attempts 
by  steam-boats  to  pull  them,  on  account  of  their  size  (3  feet  by  60  feet), 
and  their  roots  and  tops  being  embedded  in  the  earth. 

At  Hollywood  a  wing-dam  was  built,  giving  a  channel  depth  of  40 
inches  where  before  there  was  but  20  inches. 

The  channel  was  improved  greatly  at  numerous  other  points  by  the 
removal  of  logs  and  snags,  among  which  may  be  mentioned  Yick's  and 
Sharp's  landings,  mouth  of  Porter's  Bayou,  the  Basin,  and  the  river 
below  PuU-tight  Bar  to  mouth  of  Quiver  Eiver. 

The  work  was  performed  during  the  season  of  lowest  water,  which 
facilitated  the  removal  of  channel  obstructions.  It  was  done  thor- 
oughly as  far  as  the  funds  would  permit,  and  the  river  men  have  ex- 
pressed themselves  well  pleased  with  the  results  obtained.  The  wing- 
dams  are  inexpensive  structures  of  logs  and  brush  and  light  piling, 
requiring  no  special  plant,  but  adequate  to  the  purposes  for  which  built. 
The  following  summary  shows  the  work  performed  during  July  and 
August,  1887 : 

Snags  palled Dumber..        16 

Shore-snags  cat do 34 

Logs  removed  from  channel do 101 

Side  jams  removed do....  1 

Loaning  trees  felled,  and  used  in  dams do 319 

Willows  cut  and  nsed  in  dams square  yards..  8,260 

Earth  excavated  from  channel cubic  yards..       164 

Wing-dams  built linear  feet..  5,151 

The  sum  of  $10,000  eonld  be  spent  to  great  advantage  in  a  single 
season  in  removing  logs  from  the  channel,  building  wing-dams,  and 
cutting  some  leaning  timber.  Two  parties  should  be  worked  under  a 
superintendent  who  has  had  experience  in  the  kind  of  work  to  be  done 
and  in  handling  explosives.    The  people  engaged  in  business  on  this 
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river  want  immediate  relief  and  work  of  a  more  lasting  character  than 
that  of  the  past    Neither  can  be  had  with  small  appropriations. 
The  former  appropriations  were: 

By  act  approved  March  3, 1879 $20,000 

By  act  approved  June  14, 1880 8, 000 

By  act  approved  March  3, 1881 , 4,000 

By  act  passed  August  2, 1882 5,000 

By  act  approved  July  5, 1884 5,000 

By  act  approved  August  5, 1886 5,000 

Amount  appropriated  and  expended  to  June  30, 1888 47,000 

Moneif  statement. 

July  1,1887,  amount  available $2,955.16 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandmg  July  1, 1887 2,955.16 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

(Amount  (estimated)  reauired  for  completion  of  existing  prcrject 14, 000. 00 
Amount  that^can  be  profitably  expended  in  fiscal  vear  encOlng  June  30, 1890    10, 000. 00 
Submitted  in  compuance  with  lequirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMKBRCIAI.  STATIfinCS. 


Four  steam-boats,  ranging  from  75  to  241  tons,  aud  drawing  16  inches  light  and  3 
to  4  feet  loaded,  plied  in  the  stream  during  the  fidcal  year.  The  river  was  navigable 
to  Vick's  Landing  the  entire  year,  to  Jonnsonviile  eight  months,  to  Faisonia  four 
months,  and  to  mlliams  Landing  for  two  months. 

The  following  down  freights  were  reported : 


ArtJelcB. 


Cotton bftlM. 

Cotton  seed tons. 

Hides poonds. 

Cattle head. 

Hogs do... 

Seed  cotton sacks. 


Qnanttty. 


12,500 

4,000 

1,000 

150 

300 

20,000 


Articles. 


Staves number. 

Wood cords. 

Logs  (rafted  timber) number. 

Com barrels. 

Potatoes bushels. 

Pooltry •. dosen. 


Quantity 


200.000 
1,000 
1,000 
1,000 
1,000 
200 


Return  freights  of  general  merchandise  and  plantation  supplies. 
The  amount  of  cotton  reported  by  the  Vicksburg  Cotton  Exchange  as  received 
from  Sunflower  River  was  5,371  bales. 


Uis. 

X 

IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

This  river  has  its  source  in  northern  Mississippi,  flows  in  a  north- 
westerly and  then  westerly  direction,  through  the  most  prodactive  re- 
gion of  West  TennesseCi  and  enters  Mississippi  Kiver  aboat  50  miles 
above  Memphis. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  pro- 
ject based  thereon  contemplates  the  removal  of  logs,  snags,  learning 
timber;  etc.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth, 
a  distance  estimated  at  240  miles.  This  would  render  the  river  navi- 
gable for  light-draught  boats  thronghont  tt^  ^eoc,   ^\kfc  Qt\^\sa^^»5^- 


'  -  J  -  f  ^  '^t^T  -  ^s^C, 
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mate  of  cost  of  this  work  was  tSO^OOOi  tint  this  was  based  upoa  a  plaii 
four  mouths'  work  iu  1880  at  $15,000,  thiee  months'  in  1881  at  $10,00i 
and  two  mouths'  iu  1882  at  $5,000.    In  place  of  this,  appropriatioi 
aggregating  $22,000  have  been  made  at  irregular  intervals,  scattere 
over  a  i)eriod  of  seven  years,  consequently  increasing  the  cost  and  lesf 
euiug  the  utility  of  the  work  done.    In  view  of  the  present  method  < 
making  appropriations  it  is  impossible  to  make  any  definite  estimai 
for  this  class  of  woik,  as  new  obstructions  are  added  from  time  to  time 
by  the  leaning  timber  and  logs  and  snags  brought  into  the  stream  by 
each  flood. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

The  following  extracts  from  my  last  annual  report  are  still  applicable : 

The  work  should  be  coatinned  up-stream  from  Rialto  to  Bolivar,  paving  partic- 
ular attention  to  channel  obstructions,  wkioh  are  more  troublesome  tnan  leaning 
trees,  much  of  the  latter  having  been  cut  in  previous  years.  Part  of  this  upp^r  river 
will  not  require  much  attention,  and  probably  none  of  it  as  heavy  work  as  that  per- 
foriued  in  the  lower  river  the  past  season. 

To  clear  the  river  thoroughly,  a  flat-boat,  with  necessary  appliances  for  pulling 
snags  and  logs,  which  are  buried  in  the  channel,  wiU  be  required.  The  removal  of 
these  obstructions  will  enable  the  current  to  wash  out  and  deepen  the  channel  at 
shoal  places,  and  probably  would  lengthen  the  navigable  season  at  least  two  to  three 
mouths.  The  steam-boat  men  and  others  interested  in  the  navigation  of  this  stream 
urge  this  method  of  improvement,  stating  that  if  the  snags  were  removed  thoroughly 
it  would  give  3  feet  of  water  at  the  lowest  stages,  or  navigation  for  light-draught 
steam-boats  the  entire  year.  Were  this  done  there  is  little  doubt  that  the  commerce 
of  the  stream  would  be  much  increased  and  freight  rates  reduced. 

As  the  stream  is  over  300  miles  above  Vicksburg,  the  office  of  this  district,  it  is 
difficult  to  supervise  the  work,  and  expenses  of  administration  are  oonsiderable. 
Economy  would  be  subserved  by  expending  sufficient  in  one  season  to  pat  the  river 
iu  so  good  a  state  as  not  to  require  work  for  several  years.  It  costs  no  more  to  get 
ready,  for  six  months'  work  than  six  weeks^  and  the  expenses  of  administration  are 
practically  the  same  for  both  periods.'  The  work  will  be  much  more  thorongh  and 
the  improvement  more  lasting  by  such  concentration  of  effort,  and  the  object  arrived 
at — the  practical  benefit  of  navigation — more  nearly  attained.  I  therefore  recom- 
mend the  expenditure  of  not  less  tuan  $10,000  in  one  season,  beginning  work  as  soon 
ns  the  stage  of  water  will  permit,  constructing  a  flat-boat,  or  hiring  one  if  any  can 
be  found  at  or  near  Memphis,  and  nsing  explosives  liberally  for  removing  snags  and 
sunken  logs.  A  shore  party,  lodged  iu  tents  and  moving  about  in  skifEs,  should  be 
UHed  to  clear  the  banks  of  brush  and  leaning  timber,  and  to  supplement  the  work  in 
tlio  channel,  or  to  join  with  the  flat-boat  party  when  the  water  is  low.  The  esti- 
mates are  as  follows : 

CouHtruction  of  boat,  or  hire  for  six  months,  at|300 $1,800 

Wages  and  subsistence  of  channel  and  shore  paries,  six  months,  at  $1,2^. ..     7, 500 

Explosives,  repair  of  tackle,  tools,  etc 300 

Office,  administration,  and  contingencies 400 

Total 10,000 

The  work  can  be  carried  on  in  connection  with  that  on  South  Forked  Deer  River, 
so  far  as  regards  purchase  and  delivery  of  supplies  and  inspection. 
The  former  appropriations  were — 

By  act  approved  June  14,  1880 $10,000 

By  act  approved  March  3,  1881 3,500 

By  act  passed  August  2,  1882 * 3,000 

By  act  approved  July  5,  1884 2,500 

By  act  approved  August  5,  1886 3,000 

Amount  appropriated  and  expended  to  Jane  30, 1888 22,000 

Money  Statement. 

July  1,  1887,  amount  available $64.54 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1887 64.54 

•  — 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 
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Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Jane  30, 1890  $10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  m66  and  1867. 

COMMBRCIAL  STATISTICS. 


TJiis  stream  was  navigable  abont  seven  months  of  the  past  fiscal  year.  One  steam- 
boat, drawing  2^  feet  lignt  and  4  feet  loaded,  made  fifteen  round  trips,^nd  a  tug,  draw- 
ing about  6  feet,  also  made  occasional  trips.  These  two  boats  are  reported  to  have 
done  a  very  good  business,  but  no  information  as  to  quantities  of  cotton,  seed,  and 
other  freighto  handled  could  be  obtained. 

Large  quantities  of  sawed  lumber,  logs,  stavesi  cord>wood,  etc.,  are  reported  to  be 
rafted  and  boated  out  of  this  stream  annually,  but  no  definite  information  could  be 
gathered,  although  repeated  requests  have  been  sent  to  the  people  interested. 


U  i6. 
IBIPROVEBiENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

This  river  heads  in  Mcl^airy  and  Henderson  coantles,  Tenn.,  and, 
flowing  in  a  general  northwesterly  direction,  joins  Ihe  main  Forked 
Deer  Eiver  8  miles  below  Dyersburgh,  Tenn.  The  commerce  of  the 
country  tbrongh  wbicb  it  passes  is  considerable,  and  before  the  intro- 
dnction  of  raiboads  was  carried  upon  this  stream  to  the  Mississippi 
Biver.  The  railroads  have  diverted  the  transportation  of  a  largo  por- 
tion of  the  products  in  other  directions. 

An  examination  was  made  by  the  United  States  in  1880,  and  the 
project  for  the  improvement  contemplated  the  removal  of  snags,  logs, 
leaning  timber,  etc.,  obstructing  navigation  from  Sharon  to  the  mouth 
(about  114  miles),  at  an  estimated  cost  of  $19,250.  Operations,  how- 
ever, bavtf  been  carried  up  to  Jackson,  the  head  of  navigation,  81  miles 
above  Sharon. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

The  following  extracts  from  my  last  annual  report  remain  applicable : 

It  is  recommended  that  fatare  appropriations  for  this  stream  inolude  the  main 
Forked  Deer  River,  about  29  miles  long,  and  the  North  Fork.  The  present  obstrncted 
condition  of  the  former  prevents  any  navigation  of  the  South  Fork  for  at  least  three 
months  of  the  year. 

To  do  the  work  thorouffhly  requires  a  crane  boat,  with  steam-power  and  quarters 
for  crew ;  a  flat-boat  with  hand  capstan,  quarters,  and  capacity  for  stores,  outfit, 
tools,  etc.,  and  a  liberal  supply  of  explosives.  The  North  Fork  should  bo  cleared 
entirely  of  aU  obstructions  first,  shore -work  on  the  South  Fork  being  carried  on  at  the 
same  time,  and  then  the  main  river  to  its  junction  with  the  Mississippi ;  the  shore 
parties  preceding  the  crane-boat. 

A  single  appropriation  of  a  reasonable  amount  would  enable  the  officer  in  charge  to 
conduct  the  work  systematicaUy  and  give  practical  benefit  to  navigation  in  one  sea- 
son. Little  relief  can  be  obtained  with  smaU  amounts  unless  given  regularly  each 
year  in  time  for  low-water  work.  Even  under  the  most  favorable  conditions  it  must 
not  be  expected  that  work  of  this  kind  wiU  be  permanent,  but  if  done  well  once  the 
interests  of  navigation  wiU  not  suffer  ereatly  b^  the  omission  of  appropriations  for 
several  years,  and  less  amounts  would  be  required  afterward  for  removing  new  ob- 
structions. With  sman  and  intermittent  appropriations  the  work  may  run  on  in- 
definitely. According  to  the  estimate  made  in  lixO  for  South  Fork,  |9,250  would  be 
required  to  complete  the  temporary  improvement  to  Sharon,  but  operations  have  been 
carried  81  miles  beyond,  to  Jackson,  Tenn.,  though  by  no  means  thoroughly.  With 
a  single  appropriation,  however,  I  think  the  sum  will  be  sufficient.  Add  to  it  the 
amount  estimated  for  North  Fork  to  Dyersburgh,  $4,500,  and  abont  $7,000  for  the 
main  riverj  the  whole  can  be  done  in  one  season,  according  to  the  following  estimates : 

Construction  of  crane-boat,  with  steam-power,  quarters,  etc $4, 600 

Hire  of  flat  and  quarter  boats,  six  months,  at  1400 2,400 

Wages  and  subsistence  of  crew  and  shore  parties,  six  months,  at  $1,800 IU^80Q 
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Skiffii,  tools,  toots,  tacklo,  etc * ^ 

Eziiloiiivcs,  batteries,  fnzes,  wire,  etc 

Oflloe,  Administration,  and  contingencies < 

Total 20, 

Tp»  former  appropriations  were — 

By  act  passed  August  2,  1882 fS^C 

By  act  approved  July-6, 1884 SSJO 

By  act  approved  August  5,  1886 5,0uv 

Amount  appropriate  and  expended  to  June  90,  1888 10,OM 

Money  $tatement 

July  1, 1887,  amount  available $117... 

July  1, 1888,  amount  expended  during  fiyscal  year,  exclusive  ijf  liabilities 
outotanding  July  1,  1887 117.24 

Amount  appropriated  by  act  of  August  11, 1888 9,500.00 


1 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliaDce  with  requirements  of  sections  2  of  river  aod 
harbor  acts  of  1866  and  1867. 


COMMXKdAI*  STATISTICS. 


The  advantages  derived  from  the  improvement  of  Sooth  Fork  have  been  counter- 
acted to  a  neat  extent  b^  the  ebstruoted  condition  of  the  main  river,  which  shots 
off  navigation  to  the  Mississippi  at  medium  stages.  At  present  commerce  is  carried 
on  during  high  water  only  and  consists  chiefly  of  staves  and  a  small  amount  of  cot- 
ton, brought  oot  on  barges,  and  considerable  quantities  of  rafted  timber.  The  losses 
to  stave-boats  and  log-rafts  daring  the  past  year  have  been  less  than  in  previous  years. 
One  small  steam-boat  of  about  75  tons,  drawing  18  inches  light  and  4  feet  loaded,  made 
foor  trips  op  this  fork.  Sooth  Fork  was  reported  oavigable  about  seven  months, 
Chestnut  Bluff  being  the  head  of  navigation  during  that  time. 

The  North  Fork  and  main  river  were  navigable  about  seven  months  also.  One  small 
steam-boat  of  about  75  tons  made  regular  trips  to  Dyersburgh,  and  eight  others  made 
occasional  trips  in  these  streams.  * 

No  reliable  information  as  to  qoan titles  of  cotton,  logs,  lumber,  staves,  etc.,  brought 
out  of  these  streams  could  be  obtained. 


U  17. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIB- 
UTARIES. 

These  gaages  were  established  under  joint  resolution  of  Congress 
approved  February  21, 1871  (section  5252,  Bevised  Statutes),  reading 
as  follows : 

Resolved  hy  the  Senate  arid  House  of  Bepreeentativea  of  the  United  States  of  America  in 
Congress  assembled.  That  the  Secretary  of  War  be,  and  he  Is  hereby,  authorized  and 
directed  to  have  water-gauges  established  and  daily  observations  made  of  the  rise 
and  fall  of  the  Lower  Mississippi  River  and  its  chief  tribataries,  at  or  in  vicinity  of 
Saint  Louis,  Cairo,  Memphis,  Helena,  Napoleon,  Providence,  Vicksborg,  Red  River 
Landini^,  Baton  Rouge,  and  CarroUton,  on  the  Mississippi,  between  the  mouth  of  the 
Missouri  and  the  Gulf  of  Mexico,  and  at  or  in  vicinity  of  Fort  Leavenworth,  on  the 
Missouri ;  Rock  Island,  on  the  Upper  Mississippi ;  Louisville,  on  the  Ohio ;  Florence, 
on  the  Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas; 
and  Alezandriu,  on  the  Red  River  ^  and  such  other  points  as  the  Secretary  of  War 
may  deem  advisable ;  the  expenditure  for  the  same  to  be  made  from  tho  appropria- 
tion for  the  improvement  of  rivers  and  harbors :  Provided,  That  the  annual  cost  of 
the  observations  shall  not  exceed  the  sum  of  five  thousand  dollars'  per  annum. 

The  special  objects  for  which  the  gauges  were  designed  were  to  secure 
information  from  conXinuons  records  with  a  view  to  reclaiming  the 
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alluvial  basiu  of  the  Mississippi  from  overflow,  and  to  give  reliable 
reports  for  the  benefit  of  river  men  and  planters. 

The  gaui;i:es  were  established  by  Maj.  William  B.  Merrill,  Corps  of 
Engineers,  during  the  latter  part  of  1871,  except  that  at  Oarrolltou, 
established  in  January,  1872.  The  resolution  of  Congress  called  for 
the  establishment  of  seventeen  gauges,  but  nineteen  were  actually 
established;  an  extra  one  at  Louisville,  as  gauges  were  required  both 
at  the  head  and  foot  of  the  falls,  and  one  at  Natchez,  Miss.,  which  was 
specially  requested  by  the  river  interest.  Another  change  from  the 
designated  localities  was  the  establishment  of  a  gauge  at  the  mouth  of 
White  River  instead  of  Napoleon ;  the  reason  for  the  change  being  that 
half  of  Napoleon  had  then  been  washed  away  (since  all  destroyed),  in- 
cluding all  the  old  bench-marks,  and  the  mouth  of  White  Hiver  was 
considered  the  most  desirable  point  in  that  vicinity  and  of  greatest 
convenience  to  the  steam-boat  interest. 

An  additional  gauge  was  established  by  Major  Merrill  at  Nashville, 
Tenn.,  on  the  Cumberland  Biver,  in  August,  1873. 

The  gauge  at  Sock  Island,  III.,  was  discontinued  by  Captain  Benyanrd 
April  30, 1879,  for  the  reason  thai  the  appropriation  pertained  more 
particularly  to  the  Lower  Mississippi  and  its  tributaries,  and  observa- 
tions so  far  north  were  not  needed. 

The  old  gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  Novem- 
ber 30, 1886,  and  the  one  belonging  to  the  Missouri  Biver  Commission 
Qsed  in  its  place,  payment  for  observations  being  made  by  this  office, 
and  the  inspection  and  repairs  continued  by  the  Commission. 

In  1881  bulletin-boards  were  erected  at  all  stations  on  the  Mississippi, 
and  one  at  Alexandria  on  Bed  Biver  in  1887,  for  the  purpose  of  giving 
to  steam-boats  the  stage  of  water  at  each  reading.  A  full  description 
of  these  bulletins  will  be  found  in  the  Beport  for  1881. 

To  secure  greater  uniformity  and  accuracy  the  gauges  have  been  read 
and  bulletins  changed  at  8  a.  m.  and  4  p.  m.  daily  since  February  1, 1887 ; 
formerly  they  were  read  at  8  a.  m.  only. 

The  gauges  are  used  by  the  Signal  Service  at  the  following  stations : 
Saint  Louis,  Mo. ;  Nashville,  Tenn. ;  Cairo,  HI. ;  Memphis,  Tenn. ; 
Helena,  Ark. ;  Yicksburg,  Miss. ;  and  Alexandria,  La. 

During  the  fiscal  year  observations  have  been  continued  at  all  the 
stations.  Owing  to  the  failure  of  the  river  and  harbor  bill  of  1887,  the 
funds  available  for  payment  of  observers  were  exhausted  by  the  end  of 
September,  1887,  but  as  the  terms  of  the  resolution  of  February  21, 
1871,  imposed  the  duty  of  continuing  the  service,  I  addressed  a  circu- 
lar to  the  observers  informing  them  of  the  exhaustion  of  the  appropria- 
tion and  of  my  recommendation  in  the  last  annual  report  for  an  appro- 
priation to  cover  the  deficiency,  etc.  In  reply  to  this,  all  the  observers 
but  one  agreed  voluntarily  to  continue  their  duties,  promising  that  no 
claim  should  be  instituted  for  the  service,  entertaining  a  reasonable 
expectation  only  that  Congress  would  make  the  appropriation. 

By  combining  with  the  officers  in  charge  of  districts  under  the  Mis- 
sissippi Biver  Commission  the  following  gauges  have  been  inspected 
and  repaired  by  Assistant  Engineer  C.  W.  Clark  during  the  year: 

July, — Inspected  Natchez,  ]^d  Biver  Landing,  Baton  Bouge,  Carroll- 
ton,  Alexandria,  Little  Bock,  Jacksonport,  Florence,  Nashville,  Louis- 
ville, and  Saint  Louis.    Bepaired,  Bed  Biver  Landing. 

September. — Inspected  Memphis,  Helena,  Mouth  of  White  Biver, 
Lake  Providence,  Bed  Biver  Landing,  Baton  Bouge,  Natchez,  Carroll- 
ton,  Vicksburg,  and  Cairo.  Bepaired,  Helena,  Mouth  of  White  Biver, 
Bed  Biver  Landing,  Baton  Bouge,  Natchez,  and  CartoUtoa^ 
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November. — Iiispe<*.t€il  Saint  Loais,  Cairo,  Jacksonport,  litUe  R4 
Helena,  and  Memphis,    liepaired,  Jacksonport. 

December^ — Inspected  Mouth  of  White  River,  Vicksburg,  LakePr 
dence,  Natchez,  Ked  River  Landing,  Baton  Ronge,  Alexandria,  C 
ronton,  Florence,  Nashville,  and  Louisville*  Repaired,  Lake  Pn 
dence  and  Natchez. 

Recorda  of  the  daily  readings  have  been  furnished  the  Mississi 
River  Commission,  and  a  copy  of  the  Carrollton  record  has  been ' 
nished  the  assistant  engineer  in  local  charge  of  the  examination  l 
survey  of  South  Pass  of  the  Mississippi  River. 

Copies  of  the  gauge  records  for  the  fiscal  year  are  transmitted  h( 
with. 

The  following  is  a  list  of  the  appropriations  made  for  this  work: 

AUottmenta  from  general  appropriations  for  examinations,  surveyB  and  contin^ 
cies  of  rivers  and  harbors : 

By  act  approved  March  3,  1871 f^ 

By  act  approved  June  10, 1872 5 

By  aet  approved  March  3,  1873 5, 

By  act  approved  June*^,  1874 .' 5 

By  act  approved  March  3,  1875 5 

Specific  appropriations  in  river  and  harbor  acts : 

By  act  approved  Angost  14, 1876 i 

By  act  approved  June  18,  1878 «. 5 

By  act  approved  March  3,  1879 £ 

By  act  approved  June  14,  1880 S 

By  act  approved  March  3, 1881 5, 

By  act  passed  AngQst  2,  1882.  .4 5, 

Deficiency  appropriation : 

By  act  approved  March  12.  1884 % 

Specific  appropriations  in  river  and  harbor  acts : 

By  act  approved  Jaly  5,  1884 5j 

By  act  approved  August  5,  1886 5, 

Amount  appropriated  to  June  30,  1^^ 67, 

From  the  beginning,  the  amounts  allotted  for  these  gauges  have  l.. 
been  sufficient  for  the  purpose,  as  can  be  seen  by  reference  to  the  earl? 
reports  of  Major  Merrill.  Although  the  resolution  of  1871  seemed 
tended  to  provide  an  annual  appropriation  of  $5,000  (which  was  iw 
small),  even  this  amount  has  not  been  available  regularly,  as  the  terms 
of  the  resolution  also  provided  that  the  exi)enditure  should  be  made 
from  the  appropriation  for  the  improvement  of  rivers  and  harbors,  and 
the  deficiency  to  the  present  time  is  $17,900.  In  1878  observations  had 
to  be  stopped  for  want  of  funds,  but  many  observers  continued  the  read- 
ings without  compensation.  In  1886,  no  appropriation  being  made  for 
that  fiscal  year,  the  Mississippi  River  Commission  paid  the  observers 
and  made  necessary  repairs  of  gauges  on  the  Mississippi,  to  prevent  the 
suspension  of  those  important  observations.  In  1884  a  deficiency  ap- 
propriation was  made  for  their  continuance,  and  the  observations  of  the 
past  fiscal  year  would  have  been  suspended  had  it  not  been  for  the  vol- 
uiitary  action  of  the  observers  reported  above. 

Nearly  all  the  permanent  gauges  will  have  to  be  rebuilt,  and  all  the 
bulletins  require  repairs  and  painting.  Bulletins  should  be  erected  also 
at  stations  on  the  tributaries  not  provided  with  them,  and  those  on  the 
Mississippi  should  be  made  much  larger. 

The  value  of  the  records  depends  both  on  the  accuracy  of  the  readings 
and  the  accurate  positions  of  the  gauges,  which  should  be  checked  fre- 
quently by  rrfiitewce>  to  e»\aXiV\^\\<2A\i«^0ck«^^^A  ^m^scl  ^qsa  called  per 
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maoent  are  subject  to  motion  from  the  instability  of  the  banks.    An  in- 
^     Bpector  should  make  a  complete  tour  every  month,  with  level  and  rod 
^   and  appliances  for  minor  repairs.    The  Mississippi  Biver  Commission 
-^  has  established  additional  ^uges  at  various  poyits  on  the  main  river 
and  tributaries,  and  the  work  of  inspection  hasT)een  carried  on  by  dis- 
tributing the  expenses  between  this  office  and  officers  in  charge  of  dis- 
tricts on  the  Mississippi  Eiver,  the  appropriation  being  too  small  and 
irregular  to  hire  an  assistant  for  this  purpose. 

Reports  are  received  at  this  office  weekly,  and,  after  review,  are  con- 
solidated and  sent  to  the  secretary  of  the  Mississippi  Biver  Commission 
for  revision  and  publication.  The  amount  appropriated  is  not  sufficient 
to  pay  a  special  clerk  for  the  work  in  this  office,  and  as  it  has  to  be  re- 
vised by  the  secretary  of  the  Commission,  I  think  itwould  be  more  sat- 
isfactory and  economical  to  transfer  the  whole  business  to  the  Commis 
sion,  and  it  would  seem  to  come  under  the  special  province  of  that  body, 
in  accordance  with  sections  3  and  4  of  the  act  approved  June  28, 1879. 

An  estimate  for  the  deficiency  of  the  past  fiscal  year  was  submitted 
February  16,  1888.  (See  Senate  Ex.  Doc.  No.  92,  Fiftieth  Congress, 
first  session.)  It  is  probable  that  the  loss,  or  further  delay,  of  their 
salaries  will  cause  considerable  hardship  to  many  of  the  observers. 

Unless  the  records  are  continuous  they  are  of  very  little  use,  but  if 
no  appropriation  is  made  for  the  ensuing  year  all  observations  will  have 
to  be  stopped. 


• 


Money  statement 


July  1,  1887,  amount  available $1,628.1)2 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $1,618.28 

July  1,  1888,  outstanding  liabilities 10.64 

1,628.92 

Amount  appropriated  by  act  of  August  11,  1888 9,600.00 

i  Amount thatcaubeprofitabl^expendedinfi8calyeareudingJnne30,1890      6,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1666  and  1867. 


APPENDIX  V, 


IMPROVEMENT  OP  ARKANSAS  RIVER,  OF  RIVERS  IN  THE  STATE  OF  AR- 
KANSAS, AND  OF  BLACK  RIVER,  IN  ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPTAIN  H.  S.  TABER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YE  A  It  ENDING  JUNE  SO,  1888,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Red  River  above  FoltoD,  Arkansas. 

2.  Little  Red  River,  Arkansas. 

3.  Removing  obstructions  in  Arkansas 

River,  Arkansas. 

4.  Arkansas  River,  Arkansas. 


5.  Petit  Jean  River,  Arkansas. 

6.  Fonrche  River,  Arkansas. 

7.  White  River,  Arkansas. 

8.  Black  River,  Arkansas  and  Missouri. 

9.  St.  Francis  River,  Arkansas. 


United  States  Engineer  Office, 

Idttle  Bock,  Arlc.^  July  1,  1888. 

Oeneral  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1888,  upon  the  works  under  my 
charge. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

fl.  S.  Taber, 
Captain  of  Engineers. 
To  the  Chief  of  Engineers,  U.  S.  A. 


Vi. 

improvement  of  red  river  above  FULTON,  ARKANSAS. 

On  November  12, 1884,  a  report  was  made  from  this  office  recommend- 
ing that  $10,000  be  appropriated  for  work  upon  this  reach  of  river. 

The  act  approved  August  5, 1886,  appropriated  $7,000,  of  which  $4,000 
was  to  be  used  to  build  a  hand-propelled  snag-boat. 

The  fiscal  year  ending  June  30,  1887,  was  occupied  in  building  a 
staunch  boat,  drawing  16  inches  of  water,  with  machinery  capable  of 
lifting  snags  weighing  75  tons,  the  low-water  season,  the  only  economi- 
cal time  for  working,  having  passed  before  this  was  completed. 

During  the  low-water  season  of  the  fiscal  year  ending  June  30,  1888, 
the  above  boat  was  sent  out  into  the  field  and  succeeded  in  removing 
in  two  months  798  dangerous  low-water  channel  snags,  destroyed  10 
piles  of  drift  wood,  and  cut  a  number  of  overhanging  trees. 
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The  work  wan  done  when  the  boat  coald  just  get  over  the  bitfs  a 
many  suags  were  actually  sawn  ojff  80  low  as  not  to  interfere  with  medit 
Btage  navigatiou.    The^work  was  carried  nearly  to  the  boundary  li 
between  Arkansas  and  the  Indian  Territory,  or  about  half  the  distant? 
requiring  attention. 

High  and  medinm  stage  of  water  has  occurred  since,  and  an  unosnall; 
heavy  traffic  has  resulted,  extending  as  high^as  the  improvements  wer. 
carried.    Except  on  the  St.  Francis  Biver  there  has  been  no  case  in  thir 
distriot,  during  my  tour  of  duty,  where  such  immediate  use  has  beei 
made  of  the  improved  river. 

Attention  is  invited  to  my  last  annual  report  as  to  the  desirability  of 
using  certain  kinds  of  snag-boats  in  rivers  of  this  one's  general  charac- 
ter. 

Wjth  the  data  now  on  hand  in  reference  to  commerce  since  the  work 
began,  I  feel  it  my  duty  to  most  earnestly  recommend  that  the  balance 
($3,000)  originally  asked  asked  for  be  appropriated  while  the  present 
plant  is  new. 

COMMERCE. 

Tbe  amount  of  commerce  when  the  present  appropriation  was  made 
was  20,000  bales  of  cotton  and  2,5(i0  tons  of  merchandise. 

llie  advantages  to  commerce  if  the  work  is  completed  will  be  very 
great;  this  stream,  like  many  others,  being  the  only  outlet  in  many  in- 
stances. The  records  of  this  office  show  that  the  country  is  being  set- 
tled, and  that  the  products  are  increasing  annually. 

As  to  benefits  to  community  if  completed,  there  will  be  a  series  of 
comparatively  isolated  communities  that  will  receive  great  benefit  from 
this  work  if  completed.  They  are  almost  wholly  dependent  upon  the 
river  for  transportation.  The  benefits  likely  to  accrue  would  amount, 
if  represented  in  money,  to  many  times  the  total  cost  of  improvement 
and  preservation. 

Money  statement 

July  1,  1887,  amount  available $3,838.34 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 |3,664.84 

July  1,1888,  outstanding  liabilities 75.00 

^  3,739.84 

July  1,  1888,  balance  available d8.50 

Amount  appropriated  by  act  of  August  11, 1888 3, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1869 3, 088. 50 


Expense  account  improving  Bed  Biver  above  Fultonj  Arkansas,  for  the  fiscal  year  ending 

June  30, 1888. 

Pay-roll,  labor,  etc ^,432.09 

SiibsiHtence  supplies 466.36 

General  supplies. 614.22 

Transportation 53.62 

Traveling  expenses 114.22 

l^'"cl 5.00 

Rent 40.00 

Stationery 13.80 

Telegraph  service , .53 

3,739.84 
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V2. 

IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS- 

The  first  improvemeots  attempted  apon  this  river  were  made  in  the 
year  ending  Jane  30, 1872,  under  the  act  approved  March  3,  1871. 

Prior  to  this  work  many  overhanging  trees  and  a  large  number  of 
snags  interfered  with  navigation  in  the  lower  reaches,  and  many  bowl- 
ders obstracted  flat-boat  and  raft  navigation  in  the  reach  above  the 
present  town  of  Jndsonia. 

The  appropriation  referred  to  above  was  for  the  White,  Black  and 
Little  Bed  rivers,  and  amounted  to  $10,000  for  the  three  upon  esti- 
mates amounting  to  $259,033,  of  which  $38,065  were  for  the  Little  Bed 
river.  That  but  little  work  could  be  done  is  apparent  from  Colonel 
Beynolds's  report  for  1872,  in  which  he  states : 

^^  Unless  other  and  better  facilities  are  provided,  it  will  be  of  little 
use  to  attempt  to  remove  the  obstructions  m  such  streams  as  these." 

Most  of  the  overhanging  trees  were  removed  as  high  as  Jndsonia. 
A  bad  shoal,  3  miles  below  Judsoni»  and  the  bowlders,  remained  un- 
touched to  the  end  of  June,  188d. 

The  act  approved  August  5, 188(»,  appropriated  $3,000.  The  amount 
estimated  as  actually  necessary  was  $8,400;  $400  for  the  bowlders, 
$8,000  for  dredging  tiirohgh  the  shoals. 

During  the  fiscal  year  ending  June  30,  1887,  $400  was  expended  in 
the  complete  removal  of  the  dangerous  bowlders  above  Jndsonia ;  as 
stated  in  my  last  report,  the  balance,  $2,600,  being  inadequate  to  build 
the  dredge- boat  required  for  the  balance  of  the  work. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1888, 1  have  been 
unable  to  devise  any  plan  for  removing  the  shoal  3  miles  below  Jnd- 
sonia, except  by  dredging.  Of  course,  coffer-dams  might  be  used,  and 
the  money  expended  as  far  as  it  would  go ;  but  if  the  cut  was  not  made 
the  entire  length  of  the  shoal,  navigation  would  not  be  benefited. 

If  it  were  possible  to  seize  upon  the  exact  moment  of  extreme  low 
water,  it^might  be  possible  to  find  men  who  would  hold  plows  and  scrap- 
ers in  2  feet  of  water,  and  thus  the  entire  shoal  be  deepened  about  1 
foot. 

This  would  be  of  so  little  practical  advantage  that  it  seems  a  waste 
of  public  funds. 

1  have  to  earnestly  recommend  that  the  balance,  $5,400,  originally 
asked  for  be  appropriated. 

Compared  with  benefits  to  be  conferred  upon  the  commercial  inter- 
ests, this  amount  is  very  small. 
t 

COMMERCE. 

Amount  of  commerce  when  work  of  improvement  began  inay  be  in- 
ferred from  the  following,  which  appeared  in  the  Annual  Beport  of  the 
Chief  of  Engineers,  1871,  page  362  : 

The  fact  stated,  that  the  commerce  of  this  stream  is  snfficient  to  induce  the  com- 
paratively large  boats  rnnninfi^  on  White  River  to  navigate  it  whenever  it  is  practicable, 
and  when  this  is  not  the  case,  that  a  small  steamer  is  Kept  to  ply  between  West  Point 
and  the  mouth  of  the  river,  shows  the  importance  of  the  interests  involved. 

As  to  the  prospective  advantages  to  commerce  if  completed,  if  the 
shoals  known  as  Bess  Shoals  were  removed,  so  that  a  boat  could  reach 
Jndsonia  at  all  stages  of  the  river,  from  1,000  to  1,500  bales  of  cotton 
and  about  400  tons  of  merchandise  would  be  shipped  by  river  at  once. 
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A  packet  drawing  3^  feet  of  water  now  makes  regular  trips  the  year 
roand  to  a  point  jast  below  these  shoals* 

The  coantry  round  aboat  Jadsonia  has  been  visited  in  person,  and  I 
find  its  resources  have  only  begun  to  be  developed.  I  should  say  that 
the  present  commerce  would  double  itself  in  five  years. 

As  to  benefits  to  community  if  completed,  it  is  hard  to  estimate  the 
benefits  that  cheap  transportation  would  give  to  a  community  that  has 
known  only  a  railroad  outlet,  and  only  one  at  that  No  one  will  ques- 
tion but  what  they  will  be  very  great ;  how  great  can  be  told  only  bj 
recalling  what  such  transportation  has  done  for  other  fertile  sectioDs; 
but  it  may  be  safely  said  that  the  benefits  will  be  so  great  that  the 
outlay  will  sink  into  utter  insignificance. 

This  stream  is  located  in  a  very  prosperous  section  of  the  State. 
The  present  commerce  amounts  to  upwards  of  13,500  bales  of  cotton 
and  4,700  tons  of  imported  merchandise.  A  great  deal  of  fruit  is  being 
raised  and  the  amount  is  increasing  rapidly  each  year.  The  retnms 
will  be  immediate. 

Money  statement 

July  1,  1887,  amount  available ". $'2,587.10 

July  1, 18dS,  amoimt  expeDded  during  fiscal  year,  exclosive  of  llabilitiea 
outstanding  July  1,1887 200.00 

July  1,1888, balance  available 2,387. 

Amount  appropriated  by  aot  of  August  11,  1888 5,400.w 

Amount  available  for  fiscal  year  ending  June  30,  1889 7,767.10 

Expense  aoeount. — Improving  Little  Red  River,  Arkansas,  for  fiscal  year  ending 
June  30, 1888,  pay-roll,  labor,  etc.,  $200. 


V3. 
EEMOVINQ  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  condi- 
tion of  the  navigable  portion  of  this  stream ;  but  from  the  delta-like 
character  of  its  lower  portion,  and  the  tendencies  now  manifest  in  its 
upper  reaches,  it  may  be  inferred,  on  very  substantial  grounds,  that 
shifting  sand-bars,  numerous  drift-piles,  and  dangerous  snags  charac- 
terized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches. 

The  records  of  this  ofl3ce  indicate  that  except  at  a  few  places,  such  afl 
Pine  Bliiff,  Ark.,  and  Fort  Smith,  the  general  plan  of  improvement  has 
consisted  in  snagging  operations,  which  includes  cutting  overhanging 
trees  and  in  building  wing^dams  to  improve  the  shoals,  the  idea  being  to 
aflfbrd  temi)orary  relief  to  navigation  until  complete  surveys  should 
render  it  possible  to  project  a  plan  for  the  radical  and  permanent  im- 
provement of  the  navigable  portion  of  the  entire  river. 

For  the  exceptions  noted,  attention  is  respectfully  invited  to  reports 
upon  those  special  cases.  The  appropriations  have  been  made  some- 
times for  the  entire  navigable  reach  and  sometimes  for  certain  sections. 

The  grand  total  of  all  these  appropriations  up  to  June  30  1888, 
amounts  to  $440,251.87.  Of  this  there  had  been  expended  to  June  30, 
1887,  $365,299.61,  exclusive  of  certain  sums,  aggregating  over  $100  000, 
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that  were  appropriated  with  the  Mississippi  and  Missoari  rivers,  so  as 
oot  readily  to  be  determined. 

The  most  permanent  resnlt  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abert,  from  a  survey  of  the  river  from  Port 
Gibson,  Ind.  T.,  to  Big  Eock,  Ark.,  Smiles  above  Little  Hock,  Ark., 
in  the  year  1870.  From  the  nature  of  the  case  the  balance  of  the  work 
ha8  been  each  year  a  repetition  of  that  of  preceding  years. 

One  iron  hulled  snag-boat  and  one  light-draught  wooden  snag-boat, 
with  all  the  appliances  necessary  for  snagging  operations,  were  the  visi- 
ble signs  of  the  balance,  while  fhe  gratitude  of  those  interested  in  the 
navigation  of  the  river,  for  a  navigation  rendered  yearly  less  and  less 
dangerous  by  the  operations  of  these  two  boats,  is.  the  only  evidence 
existing  and  the  only  evidence  to  be  expected  of  work  that  must  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanent  improve- 
ment caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no 
longer  furnished. 

The  most  economical  management  of  snag-boats  requires  not  less 
than  $35,000  annually  to  give  absolutely  indispensable  aid  to  navigation; 
a  navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 

In  my  last  annual  report  it  is  stated  that  needed  work  was  very  far 
behind.  On  July  1, 1887,  but  $2,426.95  were  available,  barely  sufficient 
to  care  for  the  property  and  the  records. 

This  precluded  any  work  during  the  fiscal  year  ending  June  30,  1888, 
except  to  care  for  the  property. 

At  the  end  of  that  year  no  appropriations  had  been  made  for  the 
year  ending  June  30, 1889.     , 

If  there  is  no  such  appropriation,  $70,000  will  be  required  for  the  year 
ending  J  une30, 1890.  With  an  appropriation,  to  find  the  amount  required 
for  1890  deduct  amount  of  appropriation  from  $70,000. 

GOMMEBGE. 

As  stated  in  this  report,  this  work  was  begun  in  1838,  and  there  are 
no  records  available  in  this  office  to  show  what  commerce,  if  any,  passed 
over  this  river. 

In  1852  a  gentleman  in  Little  Eock  lost  five  out  of  six  of  the  steam- 
boats owned  and  run  by  him  in  one  season,  due  to  snags.  Navigation 
must  have  been  very  uncertain  in  1833  and  commerce  light. 

It  is  estimated  that  insurance  and  freight  rates  have  been  reduced 
one-third  by  the  improvement  already  efiected.  As  toefiect  upon  rates 
of  competing  routes  of  transportation,  there  are  many  points  where 
there  i^  no  competition.  Where  there  are,  cotton  is  carried  at  25  to  50 
cents  per  bale  cheaper  by  water  than  by  rail,  and  other  merchandise 
accordingly.    This  must  keep  railroad  rates  down. 

As  to  prospective  advantages  to  commerce  if  completed,  observations 
show  that  whenever  the  snag-boats  by  thorough  work  get  the  channel 
reasonably  well  cleared  the  boats  run  night  and  day,  eagerly  taking 
advantage  of  the  brief  interval  before  appropriations  fail,  and  the  an- 
nual crop  of  snags  cannot  therefore  be  removed.  For  further  details, 
see  the  report  for  improving  Arkansas  Eiver,  Ark. 

As  to  benefits  to  community  if  completed,  nothing  better  can  be 
furnished  under  this  head  than  a  few  extracts  from  a  letter  from  the 
Little  Eock  Board  of  Trade,  of  date  July  27, 1886,  as  follows,  viz; 

The  region  to  be  benefited  by  the  improvements  embraces  the  richest  lands  west  of 
the  Mississippi  River,  the  center  of  cotton  prodnotiou  per  acre  in  natural  soils  in  the 
United  States  and  probably  in  the  world. 
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Twenty  of  the  most  popoloas  and  product ive  coanties  in  the  State  of  Arkaataa 
directly  interested  in  this  measure  of  river  improvements.  In  1880  these  eoonl 
had  a  population  of  256,664,  and  produced  212,373  bales  of  cotton  and  7,000,000  hu 
els  of  grain,  oom,.rye,  wheat,  etc.  The  State  increased  in  population  during  the! 
decade  65  per  cent. ;  in  area  of  tillable  lands,  84.5  per  cent.,  and  doubled  her  croi 
cotton. 

The  commercial  growth  and  prosperity  of  Fort  Smith,  Little  Rock,  and  Pine  B 
the  three  largest  cities  in  the  vakey  of  the  Arkansas,  demonstrates  ^lat  to-day  o 
300,000  industrious  and  deserving  citizens  are  closely  concerned  in  the  improvera 
of  the  Arkansas  River. 

As  to  the  lumber  and  forest  products,  the  coal  and  other  articles  which  should  h 
cheap  tian8iK>rtation,  a  channel  such  as  is  proposed  would  benefit  a  large  and  gr 
ing  class  of  .industries  and  a  prospective  commerce  of  very  large  proportions. 

For  further  detailSi  see  report  for  improving  Arkansas  Biver,  Ark 
sas. 

Money  statement 

July  1, 1887,  amount  available 12,421 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1887 $1,986.28 

July  1, 1888,  outstanding  UabUities 192,00 

2,17 

July  1, 1888,  balance  available  .-^ 24r 

Amount  appropriated  by  act  of  August  11, 1888 ^,00 

Amount  available  for  fiscal  year  ending  June  30,  1889 25,.  24 

{Amount  (estimated)  required  for  completion  of  existing  project  annn* 
ally ^,00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins  Jane  30, 1890    45.  OOi 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Expetue  aoc<mnt—Eemaving  ohMtmetioM  in  Arkan$a9  Bivw,  Arkan$as,  far  ike  vearm 

June  30, 1868. 

Pay-roll,  labor,  etc $1,73 

Subsistence  supplies •...- 1 

General  supplies..... .... .... 

Transportation .*"'  l; 

Traveling  expenses .."  2i 

Fuel ^ , 

Photolithographing  maps .—  ...... ......  37* 

Total. 2^171 


V4- 

mPBOVEMENT  OF  ARKANSAS  EIVER,  ABKAN8AS. 

By  act  approved  August  6, 1886,  $75,000  was  appropriated  un, 
this  head,  its  distribution  beiog  indicated  in  the  following  words  i 
figures : 

Improving  the  Arkansas  River,  Arkansas :  Continuing  improvement,  aceordini 
the  plan  and  recommendations  in  Appendix  V  13,  Ex.  Doc.  No.  1,  Forty-ninth  ( 
gress,  of  which  there  are  to  be  expended  $8,000  at  Pine  Bln£f,  $1.3,000  at  Fort  Sm 
and  fflOfOOO  at  Dat^di^c\\A^  ot  w>  \sv.\VQh  thereof,  under  these  sums  respeotlTely  as  l 
be  necessary  at  tVie^^  -^oVat^.  ' 
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TLe  approved  project  for  the  expenditure  of  this  sum  may  be  sum- 
tuarized  as  follows : 

At  Pine  Bluff  the  $8,000  is  to  be  used  in  extending  and  repairing  the 
dikes ;  a  portion  of  it  to  be  held  as  a  contingent  to  watch  the  action  of 
the  river;  the  idea  being  to  cause  the  river  to  become  less  and  less  dSin- 
gerous  to  the  town  front. 

At  Fort  Smith  the  $13,000  to  be  expended  in  erecting  a  permeable 
dike  a  little  above  the  town  and  upon  the  opposite  side  of  the  river,  so 
as  to  contract  the  channel  and  prevent  it  from  leaving  the  city  wharves. 

At  Dardanelle  the  $10,000  is  to  be  expended  in  erecting  a  permeable 
dike  above  and  opposite  the  town  in  such  position  as  to  remove  the 
6and-bar  now  in  front  of  the  wharves. 

From  Little  Bock  to  the  mouth  the  balance  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river,  to  give  an  all-year- round  depth  of 
water  of  at  least  6  feet  at  extreme  low  water;  these  dikes  to  serve  as 
contraction  works,  but  in  no  instance  is  violent  contraction  to  be  at- 
tempted. All  the  dikes  referred  to  in  these  projects  to  be  about  12  feet 
in  height  above  mean  low  water. 

The  works  to  be  carried  on  by  hired  labor  and  the  purchase  of  ma- 
terial in  open  market,  as  this  is  believed  to  be  most  economical  and  ad- 
vantageous to  the  Government. 

Belore  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that 
place,  built  in  1877  and  1878,  had  so  lar  disappeared  as  to  render  no 
service,  and  the  river  was  about  to  throw  a  bar  along  the  wharves  of 
the  town.  • 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cutting 
oft'  all  approach  to  either  wharf  at  low  water  or  at  medium  stage. 

At  Pine  Bluff  the  condition  before  improvement  may  be  found  by  re- 
ferring to  the  report  "  Improving  the  Arkansas  Eiver,  Arkansas,  Pine 
Bluff,^  and  were  of  so  grave  a  nurture,  that  a  renumeration  here  would 
occupy  to6  much  space. 

From  Little  Rock  to  the  mouth  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  eflfectually  close  the  river 
to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2  feet 
of  water. 

In  all  cases  of  this  kind  the  crossings  occur  at  points  at  which,  while 
the  river  is  falling  from  a  10  foot  stage  to  extreme  low  water,  its  water 
is  so  widely  spread  that  it  develops  no  channel  at  any  point. 

Four  years  of  careful  study  of  the  river,  combined  with  the  testi- 
mony of  the  navigators  of  the  river,  all  point  to  this  fact,  that  the 
crossings  are  deep  or  shallow  in  proportion  as  the  water  is  narrow  or 
broad  at  or  above  the  crossing ;  and  that  a  very  slight  contraction, 
such  as  that  produced  by  a  few  logs,  tree  tops,  and  sometimes  clay 
lumps  just  suflBcient  to  give  defining  character  to  the  current,  will  con- 
vert a  bad  crossing  into  a  good  one. 

During  the  fiscal  year  ending  June  30,  1888,  $437.29  have  been  ex- 
pended at  Pine  BluflP  in  the  care  of  the  property.  No  additional  work 
has  been  required  at  that  point.  The  works  have  rendered  excellent 
service.  Extensive  filling  has  continued  all  along  the  dangerous  points 
of  the  town  front  and  the  river  has  now  assumed  a  curvature  such  that 
the  point  of  impact  is  in  a  small  bay,  the  current  changing  direction 
upon  a  water  cushion  instead  of  against  the  banks. 

This  season  has  produced  the  first  important  rises  since  sometime  ia 
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1885  and  the  works  have  therefore  given  more  tangible  evidences  of 
effectiveness.  The  young  cotton  wo^s  and  willows  mention^  in  my 
last  report  are  now  12  feet  or  more  in  height,  and  as  they  occupy  the 
bend  in  which  the  most  dangerous  caving  was  taking  place,  they  of 
themselves^  indicate  the  radical  changes  in  conditions  produced  by  the 
works.  A  judicious  watch  is  all  that  is  needed  now  to  preserve  the 
town  and  the  navigation  of  this  reach. 

The  town  has  taken  on  new  life,  street  railways,  new  water- works^ 
the  latter  located  where  the  greatest  danger  lay  in  1882  and  1883,  and  a 
fine  hotel,  one  of  the  finest  in  the  State;  right  back  of  the  poiut  where 
in  1883  and  1884  120  feet  represented  the  inroad  of  the  river  in  one 
season,  are  a  few  of  the  many  things  to  show  what  has  been  effected 
by  the  works. 

As  the  Arkansas  River  may  change  its  regimen  above  the  city  and 
bear  down  upon  new  curves,  and  so  take  the  works,  at  a  disadvantage, 
a  contingent  fund  of  $8,000  should  be  made  available  for  the  fiscal  year 
ending  June  30,  1890.  If  it  is  not  all  required  at  this  point,  and  the 
chances  are  that  only  a  small  part  will  be  so  required,  it  can  be  used 
elsewhere. 

All  the  plant  formerly  used  here  has  done  splendid  service  upon  the 
general  improvement  from  Little  Rock  to  the  mouth. 

At  Fort  Smith,  Ark.,  $148.63  were  expended  in  caring  for  the  prop- 
erty. No  rises  occurred  until  near  the  close  of  the  fiscal  year  ending 
June  30,  1888,  to  test  the  dike  erected  here.  These  rises  have  been  at- 
tended with  very  satisfactory  results  in  the  way  of  deposits.  The  dike 
was  subjected  to  a  very  heavy  strain  by  driftwood,  which  now  lies  in  an 
immense  mass,  a  dike  in  itself,  above  it.  This  strain  bore  down  a  short 
length  of  the  dike,  but  so  effective  was  the  foot  mat  that  the  river  failed 
to  make  a  breach  through  the  dike.  The  drift  has  formed  a  circle  above 
the  breach  in  such  a  way  as  to  render  it  a  matter  of  some  doubt  as  to 
whether  it  is  even  necessary  to  repair  the  breach.  The  small  balance 
will  be  reserved  until  time  is  had  to  settle  this  question. 

The  effect  along  the  town  front,  of  course,  can  not  be  looked  for 
until  the  permeable  dike  has,  by  the  action  of  the  river,  been  trans- 
ferred into  a  solid  bar  or  dam ;  then  the  river  will  be  confined  by  it  to 
the  town  side  and  the  effects  studied.  A  small  sum  from  a  general 
appropriation  for  removing  bars  and  other  obstructions  may  be  requireil 
here  after  awhile,  though  it  is  believed  this  dike  will  eventually  prove 
entirely  sufficient.  The  unusual  absence  of  rises  since  its  completion 
has  prevented  it  from  demonstrating  its  full  utility  until  quite  recently. 

At  Dardanelle  there  were  no  rises  after  the  completion  of  the  dike  to 
length  of  300  feet  that  were  of  sufficient  moment  to  indicate  what  length 
of  dike  would  accomplish  the  object  in  view  and  do  no  violence  to  the 
town  front,  until  just  prior  to  the  close  of  the  fiscal  year.  Without  go- 
ing to  unnecessary  expense  for  soundings,  the  exact  conditions  can  not 
be  determined  until  medium  stage  of  water  arrives,  or  too  late  to  be 
embodied  in  this  report.  At  last  accounts,  the  dike  described  in  my 
last  annual  report  was  doing  excellent  work,  and  it  is  probable  that 
early  in  the  next  fiscal  year  developments  will  be  such  that  the  original 
project  may  be  successfully  completed. 

When  it  is  remembered  that  it  sometime^  takes  two  or  three  years 
for  one  of  these  dikes  to  exert  its  maximum  influence,  it  will  appear 
how  necessary  it  is  to  proceed  slowly  with  the  construction  where  this 
can  be  done  without  increasing  the  expense.  To  the  uninitiated,  who 
expected  this  bar  to  move  out  inside  of  twelve  months,  it  may  be  well 
to  add  that  had  the  works  been  so  erected  as  to  have  accomplished 
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that,  then  at  the  end  of  three  yeara,  when  this  maximum  effect  would 
have  been  reached,  the  town  front  would  have  been  largely  eroded. 

From  Little  Rock  to  the  mouth,  $34,589.13  were  expended,  according 
to  the  approved  project,  work  having  been  begun  on  the  worst  place 
first,  extended  to  the  next  worst,  and  so  on.  The  plant  belonging  to 
Pine  Bhilf,  Fort  Smith,  and  Dardanelle  was  utilized.  The  season  was 
exceptionally  favorable  in  many  respects  and  the  work  has  been  car- 
ried on  almost  continuously,  material  being  collected  and  prepared 
when  the  river  was  too  high  for  actual  construction  work,  and  also  dur- 
ing the  extreme  cold  weather,  which  in  this  latitude  only  lasts  a  few 
weeks.  Three  of  the  worst  crossings  have  been  improved,  how  much 
it  is  too  soon  to  say,  but  enough  is  known  to  warrant  the  belief  that 
the  works  will  be  entirely  successful. 

Of  course  where  the  river  completes  the  dike  by  throwing  up  a  sand- 
bar in  and  through  it,  time  must  be  given  the  river  to  do  this  before  re- 
sults in  the  way  of  deepened  channels  are  to  be  expected,  in  all  their  com  • 
pleteness.  Good  progress  has  been  made  also  just  above  Little  Bock  in 
directing  the  channel  through  draw  of  the  Baring  Cross  Bridge  and 
keeping  it  next  to  the  city  wharves.  One  or  more  short  dikes  will  be 
required  to  complete  this  work,  however. 

The  total  length  of  permeable  dike  constructed  is  2,594  feet.  The 
total  cost,  including  the  $6,655.15  expended  prior  to  June  30, 1887,  was 
(41,244.28. 

The  blue  lines  on  the  accompanying  maps  show  the  position  of  the 
dikes. 

The  following  table  explains  itself: 


Locality. 


Above  Baring  Crosa  Bridge. 

Do 

Below  Lower  Bridge 

Do 

Near  Meade  place 

Eagle  Bend 

Do     

White  Bluff 

Do  


Kind  of 
dike. 


Spar. 
..do. 
...do . 
...do. 
...do . 
...do  . 
..do. 
...do. 
...do  . 


Length. 


Height 

above  low 

water. 


Feet. 
200 
200 
400 
400 
200 
600 
304 
200 
400 


Feet. 


7 
7 
7 
7 
7 
7 
7 
7 
7 


Remark!. 


Permeable. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


So  far  as  the  dikes  hare  been  completed,  and  time  has  been  had  for 
their  effect  to  begin  to  be  felt,  they  meet  the  approval  of  the  naviga- 
tors of  the  river,  who  speak  in  the  highest  praise  of  them. 

As  was  expected,  these  low  dikes  produce  in  an  artiftcial  way,  much 
the  same  effect  as  stumps,  logs,  and  trees  often  do  in  a  natural  way,  giv- 
ing defining  power  to  the  current,  producing  a  good  channel  at  low 
water,  and  yet  not  scouring  suflBcietitly  to  make  a  bad  bar  below. 

As  $250,000  was  asked  for  and  but  $44,000  was  available,  it  will  be 
seen  that  it  was  difficult  to  make  even  a  preliminary  trial  of  the  works 
under  circumstances  that  would  be  most  favorable. 

Despite  this  fact,  the  results  enumerated  have  been  accomplished. 
Until  the  low- water  season  returns  it  is  impossible  to  state  exactly  what 
has  been  accomplished,  but  the  new  impetus  given  the  river  trade 
speaks  for  itself. 

To  complete  the  project  as  set  forth  in  Appendix  Y  13,  Ex.  Doc.  No. 
1,  Forty-ninth  Congress,  $2,494,544  will  be  required,  of  which  $250,000 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30,  1890. 
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I  woald  respectfully  invite  attention  to  the  wonderfnl  development 
of  this  State,  and  the  natural  tendency  of  all  this  to  make  Little  Bocfe 
a  great  commercial  center. 

All  the  statistics  connected  with  my  reports  bear  upon  this  more 
or  less.  As  the  reach  of  river  under  consideration  has  Little  Bock  at 
it8  head,  the  great  importance  of  these  works  becomes  more  apparent. 

A  careful  study  of  statistics  for  four  years  convinces  me  that  the 
State  of  Arkansas  will  ere  long  rise  many  files  in  the  rank  of  the  States, 
and  public  improvements  will  return  manifold  their  cost  in  material 
benefit  to  the  entire  State. 

To  make  this  report  complete  in  itself,  the  amount  required  to  com 
plete  the  original  pi-oject  is  submitted  as  above.  A  reference  to  Ex. 
Doc.  No.  234,  Fiftieth  Congress,  first  session,  page  16,  will  show  that  a 
new  i)roject  has  been  prepared  by  the  Board  of  Engineers,  which  calls 
for  $6,400,000  for  this  reach.  This  will  doubtless  supersede  the  old  proj- 
ect, and  it  only  remains  to  add  that  $300,000  of  this  amount  could  be 
expended  in  accord  with  this  latter  i>lan  during  the  fiscal  year  ending 
June  30, 1890. 

OOMMEBOE. 

It  is  difficult  to  ascertain  the  amoun:t  of  commerce  when  work  of  im- 
provement began  for  the  entire  reach  in  question,  but  some  idea  may 
be  formed  of  it  when  it  is  remembered  that  in  my  last  annual  report 
the  river  trade  of  Little  Rock  alone  is  set  down  at  $1,635,000,  by  care- 
ful computation,  exclusive  of  its  greatest  staples,  cotton  and  cotton- 
seed. Some  idea  of  the  commerce  of  Little  Hock  alone  can  be  had 
from  the  following  condensed  statements,  taken  from  the  published  re- 
port of  the  Little  Bock  Board  of  Trade  for  the  yeatr  liS86 : 

Total  annual  sales  of  merchandise  of  all  kinds $13,790,860 

Total  annual  shipments  of  apples,  onions,  etc pounds..  5,694,607 

Total  annual  shipments  of  flour  and  meal do....  12,472,273 

Total  annual  shipments  of  grain  and  bran do....  33,147,539 

Total  annual  shipments  of  packing-house  products do 8,4<i7,9:)3 

Total  annual  shipments  of  live  stock : ,.do....  2,972.205 

Total  annual  shipments  of  cotton bales..  63,050 

Annual  river  trade 1,600,000 

See  also  Annual  Report  of  Chief  of  Engineers  for  1886,  pages  1390 
and  1391. 

As  work  was  only  begun  in  June,  1887,  and  is  not  fully  under  way, 
it  is  too  soon  for  any  results  in  the  way  of  reduced  rates  of  insurance 
and  freight.  EflTect  upon  rates  of  competing  routes  of  transportation 
can  not  be  known  for  the  same  reason.   . 

To  give  the  advantages  to  commerce  if  completed  fully  would  be  to 
enter  upon  the  commerce  of  a  great  State,  and  would  require  an  amount 
of  time  for  compilation  and  record  that  would  be  entirely  out  of  the 
question.  It  is  forecasting  the  future  of  the  State's  metropolis  and  rail- 
road center.  All  that  prevents  two-thirds  of  the  freight  now  sent  and 
received  at  Little  Rock  from  beiqg  handled  by  the  river  is  the  fact  that 
there  are  months  of  great  uncertainty,  and  the  time  lost  by  the  boats 
exhausts  the  profits. 

Probably  no  data  better  than  that  given  in  the  board  of  trade  circu- 
lar is  available,  yet  I  am  satisfied  that  this  only  represents  about  half 
that  could  be  presented  were  there  means  of  getting  at  the  shipments 
along  the  river. 

As  to  benefits  to  community  if  completed,  the  rapid  increase  in  pros- 
perity of  this  State  during  the  four  years  spent  at  this  office  reminds 
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me  more  of  the  frontier  growth  of  the  West  than  of  the  growth  of  a 
State  of  the  age  of  this  one. 

The  best  statistics  that  I  have  are  all  found  in  the  board  of  trade 
circalar,  but  it  is  my  duty  to  add  that  the  records  of  the  past  are  no  cri- 
terion, from  the  fact  that  this  State  is  cpming  forward  with  giant  strides. 

It  would  be  redundancy  to  reproduce  in  this  report  the  printed  mat- 
ter found  in  the  circular.  It  is  my  belief  that  this  circular  will  prove 
ample  to  convince  any  one  bf  the  great  benefits  to  be  conferred,  yet  a 
just  conception  can  only  be  formed  by  looking  at  some  great  fertile 
river  valley  in  the  Northern  or  Eastern  States  as  they  were  years  ago 
and  as  they  are  now  since  t^ettled  up  with  its  river  improved. 

What  benefits  have  accrued  to  that  community  will  surely  accrue  to 
this,  with  this  addition,  that  the  mineral  resources  of  this  valley  are  to 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  place  it 
well  to  the  fore.  When  the  vast  acreage  of  the  Indian  Territory  is 
brought  under  cultivation  its  products  must  go  this  way. 

That  already  well  known  and  exceedingly  fertile  State  of  Kansas  will 
find  Fort  Smith  or  Little  Rock  its  nearest  water  outlet  eventually. 

It  win  be  seen  how  difficult  it  is  to  handle  this  question  briefly,  if  it 

is  borne  in  mind  that  with  deep  water  to  New  Orleans  from  the  Gulf, 

.  the  Mississippi  improved,  and  the  Arkansas  Biver  navigable  to  Little 

Bock  by  boats  drawing  6  feet  of  water,  we  have  the  conditions  likely 

to  exist  when  the  improvement  is  completed. 

I  have  therefore  only  attempted  to  outline  this  matter,  and  trust  that, 
when  this  portion  of  the  report  is  read,  a  map  of  the  territory  covered 
may  be  bad  in  mind,  as  this  will  probably  be  of  itself  the  strongest  proof 
that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  be  summarized 
in  a  roport  like  this. 

Money  statement 

July  1,  1887,  amount  available $44,668.64 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclu- 
sive of  liabiUties  outstanding  (33,508.81 

July  1,  1888,  outstanding  liabilities 1,350.29 

34, 859. 10 

July  1,  1888,  balance  available 10,009.54 

Amount  appropriated  by  act  of  August  11,  1888 150.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 160, 009. 54 

f  Amount  (estimated)  required  for  completion  of  existing  project 2, 344, 544. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i     30,1890 250,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867.   • 


Expense  account,  improving  Arkan$aa  Biver,  ArkansaSj  for  the  year  ending  June  30, 18dH. 

Pay-roll,  labor,  etc $21,106.60 

Subsistence  supplies 3,358.20 

General  supplies 8,682.90 

Fuel 220.88 

Telegraph  service 5.34 

Transportation 878.98 

Rent 360.00 

Medicine 3.68 

Stationery 56.78 

Traveling  expenses 185.74 

34, 859. 10 
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REPORT  OF  OAPT.  H.  8.  TABER,  CORPS  OF  ENGINEERS,  UPON  IMPROVE- 
MENT OF  ARKANSAS  RIVER  FROM  FORT  GIBSON,  INDIAN  TERRITORY,' 
TO  LITTLE  ROCK,  ARKANSAS. 

'     United  States  Engineer  Office, 

Little  Bock,  Ark.y  January  31, 1887. 

General  :  In  accordance  with  a  telegram  received  from  the  oflBce  of 
the  Chief  of  Engineers,  dated  January  25, 1887,  directing  me  to  submit 
plans  and  estimates  as  suggested  in  an  indorsement  of  the  19th  instant 
upon  a  communication  from  the  same  office,  I  have  the  honor  to  submit 
the  following  plans  and  estimates  for  the  permanent  improvement  of 
the  Arkansas  Kiver  from  Fort  Gibson,  Ind.  T.,  to  Little  Etock,  Ark. 

Object  of  the  improvement — It  is  proposed  to  provide  a  channel  at  ex- 
treme low  water  that  shall  be  nowhere  less  than  2  feet  in  depth  and  200 
feet  wide,  except  that  at  a  few  shoals  it  may  be  necessary  to  reduce  the 
channel  to  a  width  of  80  or  100  feet  for  the  extreme  low- water  naviga- 
tion. 

if  etAod.— It  is  proposed  to  accomplish  the  above  object  by  using  arti- 
ficial means  to  contract  the  medium  to  low-water  channel  to  something 
like  the  width  occupied  by  the  river  twenty  or  thirty  years  ago. 

At  the  rock  shoals  it  is  proposed  to  remove  sufficient  rock  and  erect 
suitable  wing-dams  to  provide  passage-way  for  the  boats  of  commerce 
at  extreme  low  water. 

For  over  two  years  I  have  been  engaged  in  personal  conversation,  as 
opportunity  occurred,  with  old  navigators  of  the  river  and  old  residents 
along  the  banks,  and  with  my  object  concealed,  have  received  uniform 
testiiuony  that  in  past  years  the  Arkansas  Biver  flowed  through  a  much 
narrower  channel,  and  that  then,  but  for  the  snags,  no  boats  such  as 
now  navigate  it  had  any  difficulty  in  doing  so.  This  testimony  is  uni- 
versal. With  it  before  me  this  method  was  decided  upon,  not  as  new, 
but  as  specially  applicable  to  this  river. 

Artificial  means  of  contraction. — It  is  proposed  to  effect  contraction 
by  erecting  suitable  dikes,  variously  known  as  permeable  dikes,  hurdle 
dikes,  or  deposit  dikes. 

These  dikes  are  not  to  exceed  by  very  much  in  height  the  elevation 
of  the  water  at  a  medium  stage,  the  design  being  to  allow^  the  river  to 
spread  more  or  less  during  high  water,  but  to  confine  it  to  narrower  lim- 
its from  medium  to  low  water. 

It  is  proposed  to  use  these  dikes  very  much  after  the  method  em- 
ployed in  the  Mississippi  Eiver,  just  below  Saint  Louis,  only  upon  a 
smaller  scale,  as  all  the  elements  are  smaller. 

Hurdle  dikes,  and  the  methods  of  using,  are  so  well  understood  that 
it  scarcely  seems  proper  to  devote  any  space  to  their  description.  They 
are  designed  to  build  up  by  deposits  a  bar  below  them  and  will  be  re- 
duced in  height  as  the  upper  reach  of  the  river  is  approached.  They 
have  been  thoroughly  tested  in  this  river  at  Pine  Bluff,  Ark.,  and  not 
a  foot  of  them  ever  lost.  It  is  proposed  to  erect  them  in  accordance 
with  all  the  methods  that  have  given  success  upon  the  Mississippi  and 
Missouri  rivers.    Full  details  of  them  can  be  furnished  if  necessary. 

The  rock  and  gravel  shoals  will  be  discussed  separately. 

Estimates, — In  1869  a  careful  and  instrumental  survey  was  made  of 
the  reach  in  question,  and  a  map,  or  series  of  maps,  which  give  the  posi- 
tions of  the  bars,  crossings,  discharge-section — in  fa<5t,  all  the  facts  neces- 
sary to  form  an  estimate  for  the  localitiesrequiringimprovement.  About 
seventeen  years  having  passed,  the  maps  necessarily  do  not  represent 
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the  actual  conditiou  of  things  to-day,  since  an  alluvial  stream,  unim- 
proved, is  constantly  changing  its  regimen. 

Despite  this  laiise  of  time,  however,  there  will  be  found  today  the 
same  relative  conditions  of  bar  and  bend,  cut-off,  and  old  rivers,  etc.,  so 
that  while  the  works  could  not  be  located  upon  these  maps,  their  lengthy 
etc.,  may  be  determined,  and  hence  their  cost,  with  almost  as  much 
certainty  as  though  the  maps  were' made  within  the  last  year.  In  fact^ 
in  lading  down  the  works  upon  the  maps  preparatory  to  estimating  the 
cost,  I  have  reached  jioints  at  which  special  improvements  are  now  be- 
ing made,  and  found  that  while  the  works  would  be  located  a  little  dif- 
ferently by  the  maps,  their  extent  per  map  would  have  been  the  same 
as  those  actually  being  erected.  (It  will  be  borne  in  mind  that  these 
works  are  laid  out  in  person,  and  in  keeping  with  the  plan  of  perma- 
nent improvement.) 

An  assistant  engineer  was  employed  to  locate  the  worst  places  on 
the  maps,  and  the  fact  that  he  checked  every  place  where  improve- 
ments are  now  going  on,  without  his  being  aware  of  it,  shows  conclu- 
sively that  the  maps  may  be  properly  used  for  estimates. 

Making  use  of  these  maps,  studying  each  locality  in  detail,  it  is  found 
that  it  will  require,  exclusive  of  the  rock  and  gravel  shoals,  to  provide 
the  channel  indicated,  81,000  linear  feet  of  primary  hurdle  dike,  and 
76,000  linear  feet  of  secondary  hurdle  dike. 

It  is  estimated  that  these  hurdles,  properly  protected  with  a  well- 
weighted  foot-mat,  can  be  constructed  at  not  to  exceed  $9  per  linear 
foot  for  the  first,  and  $7  for  the  second ;  hence  we  have — 

Sl,0001iiiearfeetof  primary  hurdles,  at  |9 |729,ClOO 

76, 000  linear  feet  of  secondary  hurdles,  at  $7 532,000 

Total , 1,261.000 

Shoals. — Maoris  Rocks. — This  consists  of  a  ledge  extending  entirely 
across  the  river.  The  pool  above  is  of  sufficient  depth  to  admit  of  open- 
ing a  channel  through  them. 

A  channel  100  feet  wide  and  2  feet  deep  at  extreme  low  water  would 
require  the  excavation  of  5,290  cubic  yards  of  rock,  which,  at  $2  per 
cubic  yard,  would  cost  $  10,583.  Seventy-five  feet  of  free  water-way  may 
be  considered  ample  for  the  present  demands  of  navigation;  hence  there 
will  be  required  to  improve  these  shoals  $7,935. 

Webber^s  Falls. — These  simply  require  heavier  dikes,  as  there  will  be 
stronger  currents  to  contend  with.    Hence  the  following : 

1,200  feet  primary  hurdles,  at  |10 |12,00O 

1,250  feet  secondary  hurdles,  at  $8 10,000 

Total 22,000 

Canadian  Skoals. — ^These  will  require  one  or  more  wing-dams  to  con- 
tract the  water-way.  It  is  estimated  that  800  to  1,000  feet  will  suffice 
for  this  purpose,  which,  at  $10  per  foot,  would  require  $8,000  to  $10,000;. 
say,  as  the  total  for  these  shoals,  $9,000. 

Babbits  Ford. — These  are  well  up  towards  Fort  Gibson,  and  there  ia 
not  sufficient  data  in  my  possession  to  enable  me  to  give  a  close  estimate. 
They  are  very  similar  to  Moore's  Rocks,  and,  with  the  data  for  their  re- 
moval as  a  basis,  it  is  estimated  that  not  over  $8,000  will  be  required 
for  their  removal. 

SUMMARY  OP  COST. 

General  hurdle  dikes |1, 261,000 

Shoals,  all  told 46,93S 

Grand  total V^^^^SJ^ 
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This  plan,  with  the  estimates,  is  condensed  from  the  fact  that  , 
time  to  prepare  it  has  been  limited.    Time  has  been  given  to  elabo 
tion  in  examinations  rather  than  to  elaboration  in  this  plan.    The  dai 
is  at  hand  for  elaboration  if  the  same  is  desired. 

Comwercc.— The  rapid  increase  in  prosperity  in  this  Stat^  daring  the 
two  years  spent  at  this  office  reminds  me  more  of  the  frontier  growth 
of  the  West  than  of  the  growth  of  a  State  of  the  age  of  this  one. 

It  is  a  difficult  matter  to  give  in  condensed  form  any  idea  of  the  im- 
mense quantity  of  produce  that  is  waiting  the  opening  of  this  river  to 
navigation. 

In  a  short  reach  from  Dardanelle  to  Fort  Smith,  on  the  south  side  of 
the  river  only,  about  70,000  bales  of  cotton  are  raised  now  and  the 
amount  is  steadily  increasing.  This  cotton  can  be  sent  to  New  Orleans 
at  60  cents  per  bale  by  boat.  If  sent  by  rail  it  costs  $2.25  per  bale,  ex- 
-elusive  of  ferriage  and  cost  of  hauling  by  wagons.  Com  and  wheat 
•command  good  prices  in  Little  Bock,  but  the  railroad  rates  are  so  high 
that  it  can  not  be  moved. 

Timber  that  sells  iu  Little  Eock  as  high  a  $75  per  1,000  is  abundant 
in  this  section,  but  can  not  be  marketed  owing  to  the  high  freight  rates. 

What  has  been  said  of  this  section  applies  with  greater  or  less  force 
to  the  entire  reach  from  Little  Eock  to  Fort  Smith.  A  just  conception 
of  what  benefits  are  likely  to  accrue  can  only  be  found  by  looking  at 
«ome  great  fertile  river  valley  in  the  Northern  or  Eastern  States  as 
they  were  years  ago  and  as  they  are  now,  since  settled  up  and  with  its 
river  improved. 

What  benefits  have  accrued  to  that  community  will  surely  accrue  to 
this,  with  this  addition,  that  the  mineral  resources  of  this  valley  are  to 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  place 
it  well  to  the  fore. 

When  the  vast  acreage  of  the  Indian  Territory  is  brought  under  cul- 
tivation its  products  must  go  this  way.  That  already  <^ell  known  and 
-exceedingly  fertile  State  of  Kansas  will  find  Fort  Smith  or  Little  Bock 
its  nearest  water  outlet  eventually. 

It  will  be  seen  howdifi^cult  it  is  to  handle  this  question  briefly  if  it  is 
l)orne  in  mind  that,  with  deep  water  to  New  Orleans  from  the  Gulf,  the 
Mississippi  improved,  and  the  Arkansas  Eiver  navigable  to  Little  Eock 
by  boats  drawing  5  feet  of  water,  we  have  the  conditions  likely  to  exist 
when  the  improvement  is  completed. 

I  have,  therefore,  only  attemi)ted  to  outline  this  matter,  and  trust  that 
when  this  portion  of  the  report  is  read  a  map  of  the  territory  covered 
may  be  had  in  mind,  as  this  will  probably  be  of  itself  the  strongest 
proof  that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  be  sum- 
marized in  a  report  like  this. 

Oeneral  remarks. — Two  tracings  accompany  this,  to  give  an  idea  as  to 
how  the  works  are  to  be  located.  It  will  be  borne  in  mind  that  these 
works  are  located  on  the  maps  as  the  conditions  shown  on  the  maps 
require.  The  exact  location  of  the  works  of  course  depends  upon  the 
condition  existing  at  the  time  they  are  actually  erected. 

It  is  estimated  that  $200,000  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1888. 

A  circular  issued  by  the  Little  Eock  Board  of  Trade  is  also  forwarded, 
as  containing  certain  valuable  information  relative  to  the  commerce  or 
the  river. 

I  am,  general,  very  respectfully,  vour  obedient  servant, 

H.  S.  Taber, 

Brig  Gen.  James  C.  Duane,  Captain  of  Engineers. 

Chief  of  Engineers^  U.  S.  A. 
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lEPOBT  OF    THE   BOARD    OF  ENGINEERS    ON   IMPROVEMENT    OF   AR- 
KANSAS RIVER  FROM  WICHITA,  KANSAS,   TO  ITS  MOUTH. 

New  York  City,  March  16,  1888. 

Oeneral:  The  question  of  the  improvement  of  the  Arkaa8a8  River 
from  Wichita,  Kans.,  to  its  mouth,  having  been  referred  by  you,  the 
Board  of  Engineers  has  the  honor  to  submit  the  following  report : 

The  data  in  reference  to  this  part  of  the  river  are  mainly  contained 
in  the  reports  of  the  following  surveys: 

(1)  F.  S.  Burrows,  November  6,  1884.  Survey  of  Arkansas  River 
from  Wichita,  Kans.,  to  Grand  River,  309  miles.  (House  Ex.  Doc.  No» 
90,  Forty-ninth  Congress,  first  session.)    Traced  map,  scale  frhrv* 

(2)  S.  T.  Abert,  February  28,  1870.  Survey  of  Arkansas  River  from 
Grand  River  (Fort  Gibson)  to  Little  Rock,  286  miles.  (House  Ex.  Doc. 
No.  295,  Forty -first  Congress,  second  session.)    Lithographed  atlas,  scale 

(3)  C.  E.  Taft,  June  1,  1885.  Survey  of  Arkansas  River  from  Little 
Bock  to  its  mouth,  176  miles.  (Report  of  Chief  of  Engineers,  1885,  page 
1604.)    Lithographed  atlas,  scale  ?%ioi»* 

The  Board  has  also  received  information  from  Capt.  H.  S.  Taber,  and 
has  examined  the  river  at  numerous  points. 

REPORT. 

The  length  of  the  Arkansas  River  between  Wichita,  Kans.,  and  its- 
mouth  is  771  miles.  For  the  purposes  of  improvement  this  part  of  the 
river  may  be  divided  into  three  sections :  (1)  from  Wichita  to  the  mouth 
of  the  Canadian  River,  346  miles ;  (2)  from  the  Canadian  River  tot  Little 
Rock,  249  miles ;  (3)  from  Little  Rock  to  its  mouth,  176  miles. 

Ascending  the  river  and  neglecting  the  White  River  Cut-off  near  its- 
mouth,  the  Canadian  River  is  the  first  important  tributary ;  above  it^ 
within  120  miles,  are  two  other  important  tributaries — the  Grand  and 
the  Cimarron.  From  the  Canadian  River  to  the  vicinity  of  its  mouthy 
as  there  are  no  tributaries  of  importance,  the  discharge  of  the  Arkansas 
River  does  not  largely  vary ;  while  above  the  Canadian,  the  Grand,  and 
the  Cimarron  it  becomes  a  comparatively  small  stream.  Accordingly, 
the  stretch  from  Wichita  to  the  Canadian  River  has  been  taken  as  tbe 
first  section.  While  the  discharge  of  the  river  below  the  mouth  of  the 
Canadian  does  not  vary  largely,  the  form  of  the  river  does,  the  dividing 
point  being  near  Little  Rock.  Below  this  point  the  river  has  the  nu- 
merous bends,  the  cut-offo,  and  the  caving  banks  of  the  Mississippi  be- 
low Cairo ;  above  this  point  the  river  often  touches  the  bluffs,  has  the 
smaller  curvature  of  the  Upper  Mississippi,  and  has  very  few  cutoffs* 
Little  Rock  may  be  taken  as  the  dividing  point  between  the  second  and 
third  sections. 

These  sections  will  be  considered  in  order. 

FIRST  SECTION — WICHITA  TO  CANADIAN  BIVEB. 

(346  miles.) 

The  data  as  to  gauge  readings  and  discharges  for  this  portion  of  the 
river  are  very  deficient,  especially  those  for  the  cardinal  discharges^ 
namely,  at  extreme  low  and  high  water.  Burrows's  report  gives  an  ob- 
served discharge  at  the  Kaw  Agency,  102  miles  below  Wichita,  of  1,440 
cubic  feet  per  second,  the  stage  being  about  2  feet  above  low  water* 
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The  Board  has  a  gauge  record  for  Wichita  only  from  April  1  to  Augm 
31, 1884.  Between  April  1  and  May  28  the  gauge  varied  from  0.8  v 
2.5  feet  above  8uppo8e<l  low  water;  between  May  29  and  July  21  be 
tween  2.6  and  5.5  feet ;  and  in  August  between  3  and  2  feet.  With  a 
range  during  the  high  water,  which  comes  usually  in  June,  of  only  5.5 
feet,  it  will  be  seen  that  a  discharge  of  1,440  cubic  feet  at  a  stage  of  2 
feet  above  low  water  would  be  largely  reduced  at  low  water,  probably 
to  500  or  700  cubic  feet. 

It  will  be  seen  hereafter  that  the  discharge  of  the  Arkansas  Biver  at 
Little  Rock  probably  does  not  exceed  about  2,000  cubic  teet  |)er  second 
at  extreme  low  water.  The  low- water  discharge  of  the  Cauadtau  is  un- 
known, but  as  this  river,  for  some  distance  above  its  junction  with  the 
Arkansas,  has  a  high- water  width  of  about  700  feet,  while  the  Arkansas 
above  the  same  point  has  a  width  of  about  1,000  or  1,200 ;  and  since  the 
Canadian  approaches  the  Arkansas  both  in  length  and  in  drainage  area, 
the  low- water  discharge  of  the  Arkansas  just  above  the  Gan^ian  is 
probably  500  cubic  feet  less  than  at  Little  Rock,  or  does  not  exceed 
1,500  cubic  feet  per  second.  Hence  from  Wichita  to  the  Canadian 
River  the  low- water  discharge  probably  varies  between  about  500  and 
1,500  cubic  feet  per  second. 

On  January  24, 1887,  a  discharge  of  2,972  cubic  feet  was  observed  at 
Fort  Smith,  the  gauge  reading  +  0.9.  The  average  slope  of  the  Ar- 
kansas River  between  the  Canadian  and  the  Grand  River  is  1.2  feet 
per  mile  for  37  miles ;  between  the  Grand  River  and  the  Cimarron  2  feet 
per  mile  for  82  miles ;  and  between  the  Cimarron  and  Wichita,  Kans., 
2.7  feet  per  mile  for  227  miles.  For  37  miles  below  Wichita  the  slopes 
vary  from  3.5  feet  to  4.28  feet  per  mile.  Below  Wichita  the  general  width 
between  banks  is  600  or  700  feet,  but  it  varies  frgp  300  feet  to  1,200 
feet.  .The  river  oscillation  in  exceptional  years  at  Wichita  may  be  2  or 
3  feet  greater  than  the  6  feet  observed  in  1884. 

The  numerous  small  tributaries,  and  the  Cimarron  especially,  increase 
the  dimensions  of  the  river,  so  that  between  the  Cimarron  and  the 
Grand  the  width  of  the  Arkansas  at  high  water  varies  from  700  to  3,000 
feet,  the  general  width  being  1,200  feet.  The  low-water  width  varies 
from  500  to  1,500  feet.  The  oscillations  also  increase,  amounting  in 
1884  to  15  feet,  and  are  usually  17  feet.  At  the  mouth  of  the  Canadian 
the  oscillations  are  probably  about  the  same  as  at  Fort  Smith,  55  miles 
below,  where  the  extreme  oscillation,  since  guages  were  established,  is 
about  30  feet ;  39  feet  being,  however,  reported  in  1833. 

Between  Wichita,  Kans.,  and  Grand  River  thgre  are  seven  bridges 
without  draws,  and  there  are  two  dams,  at  Oxford  and  Arkansas  City, 
respectively',  42  and  67  miles  below  Wichita. 

In  1884,  at  the  time  of  the  survey,  the  river  for  71  miles  below  Wich- 
ita was  at  a  low  stage.    Mr.  Burrows  reports — 

A  channel  1  foot  in  depth  was  fonnd  most  of  the  way,  but  it  is  so  narrow  and  wind- 
ing as  to  be  of  no  practical  utility  for  navigation,  even  in  a  skiff.  At  a  number  of 
places  the  greatest  available  depth  fonnd  was  from  3  to  6  inches. 

The  commerce  over  this  section  of  the  river  is  and  always  has  been 
practically  nothing. 

In  view  of  the  small  low- water  flow  in  this  section,  which,  for  two- 
thirds  of  its  length,  perhaps,  does  not  exceed  700  cubic  feet  per  second, 
nor  anywhere  exceed  1,600  cubic  feet  5  in  view  of  the  high  slopes  of  the 
river,  exceeding  3  feet  per  mile  in  the  upper  portion  of  the  section,  the 
Board  is  of  the  opinion  that  the  cost  of  any  general  improvement  by 
contraction  works  of  this  section  which  aimed  at  obtaining  even  as  much 
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as  2  feet  at  low  water  would  far  exceed  the  value  of  the  resulting  ad- 
vantages. Indeed,  the  Board  has  grave  doubts  as  tq  the  possibility  of 
maintaining  2  feet  of  navigable  depth  at  low  water  by  such  means. 
Should  there  be  in  the  future  sufficient  need  of  steady  water  transporta- 
tion along  this  portion  of  the  valley  to  justify  the  expense^  movable 
dams  or  a  canal  would  be  the  proper  method  of  obtaining  it.  There 
are  no  surveys  at  present  which  would  enable  the  cost  of  dams  or  a 
canal  to  be  estimated. 

It  may  be  remembered  that  hope  of  improving  the  Wisconsin  River 
below  Portage,  where  the  low- water  discharge  is  about  2,000  cu^ic  feet 
per  second,  and  the  average  river  slope  about  1^  feet  per  mile,  has,  after 
a  long  experiment,  Anally  been  abandoned. 


SECOND  SE0TION-i->MOUTH  OF  CANADIAN  RIVEB  TO  LITTLE  BOCK. 

(249  miles.) 

Neglecting  the  White  Eiver  cut-off  near  the  mouth  of  the  Arkansas 
Biver,  the  Canadian  Biver  is  the  lowest  important  tributary  of  the 
Arkansas.  Below  the  mouth  of  the  Canadian  it  only  receives  water 
from  a  narrow  drainage  valley  through  small  streams.  Its  discharge 
at  the  upper  end  of  the  section  can  be  but  little  less  than  at  Little 
Bock.  The  minimum  low-water  discharge  at  Little  Bock  is  estimated 
at  2,000  cubic  feet  per  second,  and  the  high- water  discharge  for  a  gauge- 
reading  at  Little  Bock  of  26  feet  is  estimated  at  150,000  cubic  feet  per 
second.  The  average  slope  of  the  river  for  this  section  is  0.84  foot  per 
mile,  but  on  shoals  it  rose  to  3  feet  per  mile  for  from  600  to  2,000  feet  at 
the  time  of  the  survey,  when  the  river  varied  between  2.6  and  22  feet 
above  low  water.  At  extreme  low  water  the  slopes  on  shoals  are  doubt- 
less greater.  The  high-water  width  of  the  undivided  river  varies  from . 
about  600  to  about  3,000  feet,  its  average  value  for  stretches  of  50  miles 
varying  between  1,700  and  1,900  feet.  The  minimum  high-water  width 
of  the  river,  where  not  affected  by  rock  bluffs,  is  about  700  feet.  In 
straight  portions  of  the  river  a  width  of  1,000  feet  gives  a  channel  low- 
water  depth  of  about  5  feet. 

The  oscillations  along  this  section  of  the  river  do  not  seem  to  differ 
widely. 


Yean. 

High  water  reported 
•t— 

Fort  Smith. 

LitUeBock. 

1841 

FteL 
85.5 
29.8 
27.9 

Feti. 
8&0 

1800 

80.0 

1884 

20.3 

These  were  years  of  very  high  water,  and  26  above  low  water  at  Little 
Eock  is  now  considered  high  water.  The  duration  of  different  stages 
of  the  river  is  of  interest,  and  is  given  in  the  following  tables  for  Fort 
Smith  and  for  Little  Bock,  194  miles  below : 
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Otiuge  readingi  Arkan$a$  Siverat  Fori  Smith  from  June,  1880,  toAugUBt^  16^7,  inOmi 

llUxiiBaiD  nnse  reAdlng,  27'.t,  FebraAry  14, 1884,  »nd  April  20, 1885.    Kiaimom  KMgo  rMdiag, ' 
^  FebroAry  6, 1887.J 


Average  Bomber  of  dayi  io~ 

Tot 
dat 

Gftngo  reading. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aag. 

Sept 

Oct. 

Nov. 

Dec 

ye 

1  foot  or  less 

l.lto2feet 

2.1  to4feet 

4.1  toOfeet 

6.1  to  10  feet 

10.1  to  15  feet 

1&.1  t»  20  feet 

4.4 

1.8 
6.6 
11.4 
3.8 
2.6 

A  A 

0.6 
1.2 
3.6 
5.4 
7.4 
6.4 
2.4 
2.2 

**L0' 

3.4 

0.4 

14.2 

8.0 

2.4 
1.6 
1.2 
8.8 
lt6 
2.8 
0.2 
1.4 

1.2 
3.8 
6.3 

la? 

7.2 
L8 

1.8 
4.4 

0.0 
0.6 
8.6 
2.0 
0.6 

10 

1.5 
4.7 
1L7 
0.2 
L8 
L8 
0.3 

*i2.*8* 

13.0 

1.8 

1.6 

0.8 

4.4 
10.4 
6.8 
7.6 
L8 

6.8 
0.0 
8.2 
7.0 

2* 

3l2 
8.6 
ILO 
4.0 
3.6 
0.6 

L7 
6.3 
12.3 
7.2 
L7 
0.8 

U 

\ 

34 
li 

90  1  to  27  0  feet  . .    

5 

t 

Gauge  readinge  Arkaneae  Biver  at  Little  Rook  from  July,  1879,  to  October  ^  1887,  inelusit^ 
[Haximnm  gauge  reading,  26^.3,  Febmary  16, 1884.    Hinlmiun  gaage reading,  O'.O,  October  12-22;  187ff 


Gange  reading. 

Average  number  of  day«  in— 

• 

TMa 
daya 

Jan. 

Fteb. 

Mar. 

Apr. 

May. 

June. 

July* 

Aug 

Sept 

Oct 

Nov. 

Deo. 

in 
year 

1  foot  or  leas* 

0.6 
1.1 
2.1 
5.6 
8.1 
7.4 
4.1 
1.9 

0.0 
0.6 
3.4 
3.3 
12.0 
6.4 
2.0 
0.6 

0.0 
2.2 

a? 
a8 
ao 

2.2 
L3 
0.2 

2.4 

as 
a3 
a8 
as 

0.6 

as 

4.0 
10.1 
5.4 
0.8 
1.0 
0.8 

7.0 

ao 

4.9 
5.4 
1.4 

5.^ 

a  4 

7.1 

a  8 

7.3 

.0 

2.8 

ao 

10.0 
4.8 
6.1 
L6 
LG 

as 

2a 

11  to2feet 

3.3 
6.6 
11.0 
5.9 
3.3 
0.5 
0.6 

1.4 
2.8 
4.9 
14.4 
5.8 
0.1 
0.8 

34w 

2.1  to  4  feet 

4.1to6feet 

6.1  to  10  feet 

10.1  to  15  feet 

15.1  to  20  feet 

20.1  to  26.3  feet 

2.4 

8.8 

ao 

6.0 
4.9 
3.3 

1.3 
8.3 
12.0 
12.0 
1.4 
0.3 

7L 
67. 
01. 

4a 
la 

7. 

*  In  the  month  of  July,  1883,  gauge  readinge  for  nineteen  daye  only  are  given ;  they  have  been  li. 
eluded  in  this  table  by  giving  this  month  a  weight  of  0.6  in  oottiputlng  the  monthly  average. 

These  tables,  not  covering  qoite  the  same  periods,  are  not  strictly 
comparable.  They  indicate,  however,  at  the  npper  station,  a  smaller 
namber  of  days  in  the  year  for  which  a  gaage-readin^  of  less  than  4 
feet  may  be  expected  than  at  the  lower,  the  numbers  being  107.8  against 
132.8  days,  and  a  smaller  number  of  days  for  which  a  gauge-reading 
greater  than  10  feet  may  be  expected,  the  numbers  being  50.8  days  and 
73  days. 

The  smaller  number  of  days  at  Fort  Smith,  with  a  gauge-reading  of 
less  than  4  feet,  is  probably  due  to  the  non  coincidence  of  the  periods 
covered  by  the  tables,  and  to  the  fact  that  the  gauge  zero  at  Little  Bock 
is  0.9  above  the  lowest  water  given  in  the  tables.  As  navigation  begins 
to  find  trouble  when  the  Little  Bock  gauge  falls  to  about  3^  feet,  it  ap- 
pears, from  the  table,  that  the  difficulty  usually  exists  about  100  days 
in  the  year. 

An  examination  of  Abert's  map  shows  in  this  section  that  the  river 
touches  rock  on  a  formation  older  than  its  own  alluvion,  on  one  side  or 
the  other,  on  an  average  once  in  3  or  4  miles  ;  that  where  its  banks  are 
of  alluvion  the  low-water  depths  in  moderate  bends  usually  do  not 
exceed  8  or  10  feet,  and  in  sharp  bends  13  feet. 

Where  the  river  is  in  contact  with  rock  the  depths  may  be  much 
greater.  In  straight  reaches  of  the  river,  even  where  its  high-water 
width  is  only  1,200  feet,  the  depths  do  not  usually  exceed  about  5  feet, 
and  sink  sometimes  to  3  feet.  The  maximum  velocities  reported  by 
Abert  at  mid-depth  are  usually  less  than  7  feet  per  second  for  medium 
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stages,  rising,  however,  to  10.5  feet,  the  river  being  14.5  feet  above  low 
water. 

At  some  points  the  map  indicates  rock  in  the  channel.  As  is  usual 
in  rivers,  the  shoal^t  places  are  where  the  current  crosses  from  one  con- 
cave bank  to  the  other.  Although  the  map  indicates  at  such  crossings 
smaller  low-water  depths  than  the  12  or  14  inches  which  occur  below 
Little  Rock,  this  may  in  part  be  due  to  the  uncertainties  in  the  reduc- 
tion of  the  soundings  to  low  water.  At  the  low- water  stage  broad  bars 
of  sand,  or  sand  with  gravel,  show  themselves  betw^n  the  high-water 
banks. 

The  table  given  in  Appendix  A,*  if  reliable,  shows  that  this  river  at 
Little  Bock  carries  an  enormous  amount  of  sediment.  From  Gaptain 
Taber's  observation,  made  about  once  in  five  days,  between  September 
12  and  October  26, 1887,  it  appears  that  the  amount  of  ^^  moist"  sedi- 
ment by  weight  varied  between  ^f  and  ^  of  that  of  the  water  carrj-^iug 
it,  with  one  exception,  when  it  sank  to  ^^.  The  stage  of  the  river  was 
not  high,  varying  from  1.9  to  7.5  feet.  Had  the  sediment  been  dry  these 
figures  would  probably  be  reduced  to  one-third  of  the  above  values. 

High  and  low  water  discharges  at  Little  Bock,  already  taken  as 
150,000  and  2,000  cubic  feet  per  second,  show  how  insignificant  is  the 
river  at  low  water  when  compared  with  the  river  at  high  water.  Its 
volume  is  about  Vo'  &s  great ;  its  velocity  is  about  one-half  that  of  the 
river  in  flood.  The  high  river  has  about  300  times  as  much  energy  as 
the  lower  river.  The  low  stages  of  the  river  form  and  maintain  the 
low- water  navigation,  and  their  ability  to  do  it  is  small.  The  mean  and 
high  stages  of  the  river  move  large  masses  of  material,  form  shoals  and 
fill  up  low-wat<^r  channels,  and  their  ability  to  do  so  is  very  great. 
Moreover,  the  low-water  river  is  not  only  small,  relatively,  to  the  high- 
water  river,  but  it  is  small  absolutely.  Taking  its  discharge  of  2,000 
cubic  feet  per  second,  and  the  mean  velocity  as  2.1  feet  per  second,  a 
channel  with  a  depth  of  3  feet  for  240  feet  wide  and  with  side  slopes  of 
3^9  giving  a  surface  width  of  360  feet,  would  carry  this  amount  of  water. 
The  velocity  of  2.2  feet  per  second  for  3  feet  depth  corresponds  to  a 
slope  of  about  1.6  feet  per  mile,  which  is  exceeded  on  many  crossings. 
As  the  average  width  of  this  section  of  the  river  between  high-water 
banks  is  1,8(K)  or  1,900  feet,  contraction  to  360  feet  involves  a  large 
amount  of  work.  Since  the  contraction  works  must  rise  4  or  5  feet 
above  low  water,  they  will  tend  to  increase  flood  heights,  and  their  outer 
portions  will  be  much  exposed,  as  it  cannot  be  expected  usually  that 
they  will  be  covered  by  sand. 

The  difficulties  in  the  way  of  a  solution  of  the  problem  by  contraction 
works  are  so  great  that  the  plan  of  movable  dams  has  been  examined 
in  such  an  approximate  way  as  is  practicable  without  surveys  for  that 
purpose.  They  would  easily  give  5  feet  or  more  of  water  at  all  times, 
and  hence,  should  any  large  traffic  be  developed  hereafter,  would  be  far 
more  advantageous  during  low  water  than  any  system  of  contraction 
works.  But  their  cost  from  Little  Bock  to  the  mouth  of  the  Ganadiau 
Biver  would  be  about  $14,000,000. 

Experience  both  in  this  country  and  in  Europe  has  shown,  where 
water-ways  and  railroads  serve  the  same  districts,  that  the  water-ways 
in  general  carry  those  freights  of  so  small  value  per  pound  that  the 
freight  forms  an  important  fraction  of  their  cost.  There  is  not  at  pre- 
sent enough  of  such  freights  to  justify  the  Board  in  recommending  the 
system  of  movable  dams  for  this  section. 

*  Omitted.    Printed  in  House  £x.  Doc.  234,  Fiftieth  Congreas,  first  session. 
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aboat  2.2  feet  per  second  at  low  water  would  increase  to  over  4  f 
wheu  the  river  was  at  the  level  of  dike«  5  feet  above  low  water,  and 
this  or  a  greater  velocity  is  desiral^le  to  act  on  the  deposits  made  by  l 
high  river,  the  valne,  2.2  feet,  has  been  taken  in  estimating  the  l< 
water  cross-section  previously  given,  which  has  a  surface  width  of  i 
feet  and  a  depth  in  the  middle  of  3  feet.  While  this  amount  of  o 
traction,  or  one  still  greater,  will  probably  be  required  ultimately,  iri 
bars  are  cut  down  and  pools  lowered,  it  is  iK>ssible  that  in  the  wo 
first  undertaken  a  considerably  less  contraction  will  for  a  time  give 
desired  low- water  depth.  Hence  the  Board  would  not  propose  in 
first  works  a  contraction  of  the  low-water  river  to  less  than  500  f€ 
and  as  spurs  should  genendly  be  used  on  convex  banks,  a  furth^  t 
traction  could  be  effected  by  their  extension,  when  exi>erience  sh< 
the  proper  amount. 

As  these  contraction  works  should  begin  to  act  before  navigation  i 
finds  difficulty,  which  is  at  a  stage  of  about  3^  feet,  they  should  rises 
the  channel  4  or  5  feet  above  low  water,  and  their  height  should  sligi 
increase  towards  shore.  In  estimating  the  dimensions  of  the  high-wii 
section  needed  to  carry  150,000  cubic  feet  per  second,  it  may  be  obser 
that  the  river  in  this  section  where  it  is  unaffected  by  rock  bank^rai 
falls  below  1,000  feet  in  width  in  a  straight  reach,  this  width  now  ( 
iug  a  depth  at  low  water  of  about  5  feet  A  mean  depth  of  25  feet  i 
the  average  slope  of  this  section  would  give  a  mean  velocity  of  6.41 
l)er  second,  and  to  discharge  150,000  cabic  feet  per  second  would 
quire  a  width  of  but  940  feet.  A  much  higher  velocity  is  not  desiral 
as  it  would  have  a  powerful  action  on  the  works  and  on  the  river-l 
The  high- water  width  should  not  be  reduced  below  1,000  or  1,2^  f 
even  if  in  the  face  of  the  velocities  it  were  practicable.  On  some  m 
it  may  be  hoped  to  obtain  improved  navigation  by  the  contractioi 
the  high-water  river  alone,  but  this  is  the  case  only  when  the  low-wi 
flow  is  not  too  small  in  comparison  with  the  high- water  flow,  and  wl 
the  low-water  depth  aimed  at  does  not  approach  closely  the  great 
depth  that  it  is  practicable  to  obtain  by  contraction  works. 
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The  ideal  form  of  river  to  be  approached  isoue  having  a  uniform  high- 

jiter  width  of  1,000  or  1,200  feet,  and  a  low-water  width  small  enough 

maintain  3  feet  depth  at  low  water. 

The  contraction  works  should  consist  of  longitudinal  disks  and  spurs. 

To  give  a  regular  channel  when  spurs  are  used  on  a  concave  shore, 
._ie  intervals  t^tween  consecutive  spurs  should  rai*ely  exceed  the  width 
of  the  channel  desired.  With  a  river  width  six  times  the  proposed  chan 
uel  width  this  would  usually  give  a  very  great  development  of  spurs, 
and  longitudinal  dikes  on  concave  shores  and  on  straight  shores  will 
usually  be  found  no^^  only  better  but  more  iBCOuomical,  since  the  cross- 
dikes  connecting  them  with  the  shore  can  have  much  greater  intervals 
than  would  be  permissible  for  spurs  designed  to  give  a  regular  chan- 
nel. 

Where  they  will  be  short  and  on  convex  shores,  spurs  can  be  used. 

The  choice  will  depend  on  the  state  of  affairs  at  the  site  when  the 
work  is  begun. 

As  it  cannot  be  expected  or  desired  that  the  contraction  works  will 
diminish  the  high-water  width  to  less  than  about  1,200  feet,  nor  that 
they  will  in  this  width  be  habitually  buried  in  sand,  these  portions  must 
be  permanent^  and  wood  should  not  be  used  for  permanent  work  unless 
it  will  be  habitually  wet.  The  contraction  works  as  a  rule  will  be  on 
sand-bars  or  in  shoal  water,  and  dikes  and  spurs  of  stone,  or  stone  and 
gravel,  will  not  usually  be  much  more  exi)eusive  than  piled  dikes,  and 
will  be  permanent. 

Hence  the  general  method  of  construction  should  be  that  used  on  the 
Upper  Mississippi  rather  than  on  the  Lower  Mississippi,  where  there  are 
great  depths  of  water. 

Where  in  a  wide  reach  deep  water  is  to  be  crossed  near  shore  and  it 
is  hoped  from  the  great  amount  of  sediment  carried  at  times  by  the  river 
that  high  water  banks  can  be  rapidly  built  over  the  works,  piled  dikes 
or  hurdles  may  be  advantageous,  the  new  bank  being  afterward  made 
permanent  by  a  covering  of  stone. 

Stone  dikes  should  be  5  feet  wide  on  top,  the  top  stones  being  heavy 
enough  not  to  be  moved  by  the  current.  When  gravel  can  be  obtained 
readily  the  large  ones  should  have  a  hearting  of  gravel.  They  should 
usually  have  a  mattress  foundation  and  a  good  apron  of  mattress  or  of 
Btone  and  gravel,  to  diminish  settlement  from  scour  or  overflow.  Those 
iirst  built  should  not  rise  more  than  4  or  5  feet  above  low  water  at  the 
channel,  and  cross-dikes  and  spurs  should  rise  gradually  towards  the 
shore.  The  channel  ends  of  spurs  should  have  a  gentle  slope  towards 
the  channel,  say  1  on  10. 

Wherever  there  is  danger  that  the  contraction  will  canse  caving  of 
banks,  those  banks  should  be  protected  by  a  covering  of  stone.  Longi- 
tudinal dikes  should  have  gaps  in  them  about  once  in  a  mile,  to  avoid 
at  all  stages  much  difference  of  head  on  their  two  sides. 

In  the  improvement  of  this  section  by  contraction  those  places  should 
first  be  chosen  which  now  give  the  greatest  trouble  to  navigation,  and 
in  these  it  is  not  at  first  proposed  to  contract  the  low- water  river  to  less 
than  about  500  feet.  But  as  when  the  water  is  deepened  on  a  shoal- 
crossing  the  slope  is  reduced  and  the  pool  above  is  lowered  so  that  new 
shoals  come  into  action,  which  must  also  be  improved,  and  as  new 
shoals  may  be  built  wherever  the  river  is  not  controlled,  the  improve- 
ment requires  works  which  become  closer  and  closer  until  they  are 
almost  continuous  on  rivers  where  the  greatest  improvement  possible  is 
desired. 

Thus  on  the  223  miles  of  the  Prussian  Rhine  the  aggregate  length  of 


faco  at  LtjoDS  lias  been  lowered  uearly  o  leet  by  tue  work  aone  beloi 
Submerged  dams  (grundschwellen)  are  now  used  on  tbe  BhoDe  audi 
the  larger  German  rivers  to  prevent  this  fall  of  the  low- water  sarfaoel 
increasing  the  slope  in  pools,  thas  counterbalancing  the  loss  of  slopei 
shoals.  Since  these  are  expensive,  their  use  is  not  proposed  for  t 
Arkansas  till  experience  has  shown  that  the  low- water  surface  will  be 
much  lowered  as  to  make  them  necessary. 

At  some  points  in  this  section  rock  is  found  in  the  bed  of  the  riv 
Should  the  improvement  not  lower  seriously  the  low-water  sar&ux 
the  river,  a  chanuel  can  be  formed  at  these  points  at  a  moderate  < 
i>ense.  But  should  serious  lowering  occur,  submerged  dams  or  a  m 
able  dam  would  have  to  be  used. 

In  this  section  of  249  miles  Abort's  map  shows  61  miles  with  a  I 
water  depth  less  than  4  leet,  92  miles  with  depths  of  from  4  to  8  fi 
and  96  miles  with  depths  over  8  feet,  rarely  reaching  16  feet  mil 
where  there  is  a  bank  of  rock. 

To  secure  3  feet  the  works  should  first  be  applied  to  the  whole  of 
61  miles  where  thei^e  is  now  4  feet  or  less.  This,  as  appropriations 
usually  made,  will  require  many  years.  In  the  mean  time,  new  stai 
will  develop  on  the  nuimproved  part  of  the  river  from  the  actioi 
natural  causes  and  from  the  reduction  of  slope  produced  by  the  wo 
The  works  then  will  have  to  be  much  extended.  All  side  chaunds 
have  to  be  closed.  Where  the  contraction  works  cause  caving  of 
opposite  bank,  that  bank  will  have  to  be  revetted;  aud  other  caif 
banks  must  be  revetted  to  prevent  injurious  chauges  in  the  river  wl 
it  is  now  good.  In  view  of  the  very  great  difficulty  of  improving  i 
river,  arising  from  its  very  small  low- water  discharge,  the  cost  of  « 
stretches  of  10  or  12  miles  will  approach  $100,000  per  mile,  aad  itsf 
and  permanent  improvement  to  3  feet  will,  on  an  average,  cost  $40, 
per  mile,  or  for  this  section  $9,960,000. 

The  uncertainty  in  estimating  the  cost  of  improvement  of  rivers) 

•  this  does  not  arise  from  the  difficulty  in  estimating  the  cost  of  a  gi 

project,  but  from  the  uncertainty  as  to  the  changes  which  it  will  j 

duce  or  which  nature  will  produce  in  the  river  wbOe  the  project  is 
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i)rk  done  before  1861,  ^3,300,000  hacl  been  silent  in  1880,  and  $2,100,000 
ire  needed  to  complete  the  work.    This  gives  an  average  since  1801 

$20,000  per  mile. 

At  Kehl  the  Shine  has  a  high-water  discharge  of  171,000  cubic  feet 
]>er  second,  and  a  low- water  discharge  of  12,000  cubic  feet.  The  depths 
ninied  at  for  low  water  are  GJ  feet  between  Bingen  and  Cyblentz  and  8 
feet  between  Coblentz  and  Koln.  The  work  on  the  Prussian  portion  of 
f  hcKhine  in  1880  was  about  half  done,  and,  excluding  13  miles  between 
Biebrich  and  Bingen,  the  estimated  final  cost  was  $10,000,000,  or  about 
$45,000  per  mile  for  the  223  miles  in  Prussia,  although  it  ha«  long 
stretches  of  deep  water. 

On  the  Rhone  between  Lyons  and  Aries,  a  distance  of  175  miles, 
8 1,800,000  had  been  spent,  or  $27,000  per  mile,  prior  to  1800,  largely  on 
bsink  defense.  From  1860  to  1878  work  went  on,  but  the  expenditure 
is  unknown.  In  1878,  an  appropriation  of  $9,000,000  was  made  for  this 
stretch.  In  November,  1887,  about  $1,600,000  of  this  remained  unex- 
pended, and  with  it  the  engineers  expected  to  make  the  low- water  depth 
4.6  feet,  a  depth  of  6J  feet  having  been  aimed  at.  Originally  there  were 
sboals  with  but  1.3  feet  on  them.  The  average  cost  at  the  exhaustion 
of  the  balance  will  be  $55,000  per  mile,  this  however  being  only  the  ex- 
]>cnditure  since  1878.  The  Rhone  has  at  Lyons  a  high*  water  discharge 
of  245,000  cubic  feet  per  second  and  a  low-water  discharge  of  7,300 
cnbic  feet.  The  interval  between  the  contraction  works  in  the  section 
below  Lyons  is  from  390  to  4S0  feet,  giving  a  channel  of  that  width. 

These  parts  of  rivers  in  their  upper  portions  do  not  diflfer  very  widely 
from  this  section  of  the  Arkansas  in  magnitude  at  high  water;  but 
they  have  the  great  advantage  of  a  relatively  large  low  water  flow. 
Thus  the  ratio  of  high  to  low  water  discharge  on  the  Arkansas  at  Littlo 
Rock  is  y^o,  while  for  the  Rhine  at  Kehl  it  is  -^ ;  for  the  Vistula  at 
Kurzebrack  it  is  ^;  and  for  the^Rhone  near  Lyons  it  is  /a-.  Nor  do  the 
slopes  of  these  rivers  differ  very  widely  from  that  of  this  section  of  the 
Arkansas  save  in  the  case  of  the  Rhone,  where  ft  is  much  larger ;  but 
its  large  low- water  flow  of  7,300  cubic  feet  per  second  partially  compen- 
sates for  this  in  the  improvement  point  of  view.  •  • 

On  the  Loire  the  ratio  of  discharges  at  Orleans  is  yJxT>  the  low- water 
discharge  being  875  cubic  feet  per  second,  and  the  improvement  of  the 
Loire  by  contraction  after  several  attempts  was  finally  abandoned. 

The  experience  gained  on  the  Mississippi  below  SSaint  Louis  led  Major 
Ernst  to  estimate  the  cost  of  improving  the  river  from  Saint  Louis  to 
Cairo  at  an  average  of  $110,000  per  mile  for  the  whole  distance. 

In  view  of  these  results  of  experience  the  Board  is  of  opinion  that  a 
])ermanent  and  finally  completed  improvement  will  on  an  average  cost, 
as  stated  above,  $40,000  per  mile.  In  a  river  so  shoal  and  with  the 
low- water  flow  so  small  many  disappointments  must  beexpecteii,  as  the 
difficulties  are  very  great,  and  while  the  Board  is,  on  the  whole,  of  the 
opinion  that  3  feet  can  be  obtained  at  the  cost  stated,  there  is  no  abso- 
1  u  te  certainty  about  i  t. 

In  any  case  the  period  of  about  one  hundred  daiys  in  which  naviga- 
tion now  finds  difficulty  would  be  very  largely  reduced. 

THIRD     SECTION — FROM'   LITTLE    BOCK    TO     THE    MOUTH     OF     THE 

ARKANSAS  RIVER. 

(176  miles.) 

Below  Little  Rock  the  river  assumes  the  general  forms  shown  by  the 
Lower  Mississippi.  Great  curvature,  frequent  cut  ofFs,  and  considera- 
ble caving,  estimated  by  Captain  Taber  as  averaging  in  bends  30  or  4ft 


.,\  - 


feet  pi^r  year,  nie  fnniKl.    Tlin  numercKiH  cot-olTH  woulrl,  Iiatrvrt,  o^k 
to  lixlirAte  iL  liigjii-r  rale  nt  cuviiig. 

('aplaiii  Tiibvr  Ntat^R  tliat  iinvijtatUiii  first  Iwcoiuefi  lUffiimltatao- 
f()Ol.  Ktiige  wli(.-ii  tlit'mis  aliaiitlij  f«otOD  ttio  «iboaI«Mt  bun^antltluU  Mr 
It-oAt,  ili>i)tb  oil  tliORO  bars  in  13  Id  14  itiolH-^ 

ItfHidcM  tlio  proat  iinjn'nw  in  ctirvnUiru  Ix-low  Littin  liock,  (lier* 
altii)  a  largB  iiiurfasv  in  avorsige  tk-ptli. 

AIkjtp  Littlo  lEockiu  ^WmiloHoiio  loiirlhor  tlicnvt'rliftj*al(iw«jt. 
(teplh  of  4  fpMor  lesn,  aD(l  bnt  tbarlviilbs  of  it  hits  n  depth  or  8  l-^' 
or  morn. 

Xiclow  Litllc  Kock  in   176  milea  oncsovunth  of  tlio  ilixtance  Im- 
depth  nf  4  ff<;t  or  losn,  and  flve-Hevnntli!*  ha»  a  d<']>tb  of  ^  fti-i  or  ui< 
Ik-low  Little  Ruck  the  ftreatRHt  <l(!i>Ih  in  alluviiil  Ixru^ls  rvjiclics  34  '■■■ 
at  low  water,  while abox-u  it  rarely  execctls  ISfppt. 

Above  Little  Rock  the  river  in  in  contact  with  high  groiin<l  (<v<  i 
few  miles;  below,  only  at  Red,  White,  andriue  BluO*.     In  the  firs' 
second  00  mdeitabovo  Little  Rock  tiioaveraeo  wiilih  l>ctwiM'ii  1   _' 
bankd  (iadadiiig  side  eliannels)  in  l^SSQ  and  l.8iKI  ft-L-t.  i' 
lo  the  flrBt  60  mileR  Itelow  Little  Rock  it  is  ^,4',^  feet ;   i:. 
W)  inilfiH  it  is  2,194  feet;  iind  in  liifl  next  BO  mile-s  it  i«  1,61'" 
Kradnal  narrowing  of  the  rivernorrespoiiding  with  tU«*iiicrcaM>  iml- 1 
Ooniiecled  with  these  depths  and  widths  is  thovuriution  in  theinat^' 
ol  the  bed  and  banks;  above  Littlo  Itotik  gmvel  is  common  in  conn 
lion  with  santl ;  some  gravel  is  Keen  not.  tar  below  Little  Iktck,  bu' 
the  lower  part  of  the  river  tliero  ia  sand  with  some  clay. 

Unfortunately  the  Board  biw  «t  its  command  no  disohnr;;i>dctenr.i 
tion  made  very  near  low  water,  and  hence  does  not  know  nccnnueli  ' 
low-wat^T  disebnrgo  of  the  Arkunsaa  nt  Llftle  Bock  or  Pine  |V 
HumpbrcyH  and  Abbot  give  a  minimum  discharge  iil  Nnpob-on  of  - 
enbic  fei't  iHT  eecotid.  OhMervatious  mudo  umlei' Mufor  Snier  nt  1' 
BhtlTgavo  4,400  cubic  feet  at  a  gango-readiug  ut  Little  Kock  of  1^  i 
and  Ilie  dtBchurge  curve  prolouged  downward  wouM  give  2,50(1  i:n 
feet  discharge  atO.O  of  tho  Littlo  Rock  gauge.  A  disclmrgo  olMtenni 
at  ]jilHc  Rock  December  0,  )SSG,  gave  4,^t!o  cubic  tW't  per  seeomj 
n  gnngu  reading  of  a,l  feet, 

Tho  imperfect  cnrve  prolouged  downward  wotildgivo  azc:' 
Qt  1  foot  on  Iheganye,  Tho  lowest  known  stage  utLitl.!«.>  II- '. 
foot,  and  at  this  atagelhedischnrge  probably  did  not  cxcet- 1 
feet  per  second.  Tho  highest  discharge  observed  aader  C.i] 
at  Little  Rock  was  110,000  cnbio  feet  for  ft  gangereadinK 
For  a  high-water  stage  of  20  feet  this  would  probably  iticiva>. 
cnbic  feet  per  eeeoird.  The  average  slope  of  tho  river  from  l 
to  tho  mouth  is  O.Cfl  foot  |ier  mile,  avemging  0.8  foot  per  - 
first  BO  miles  below  Little  Rock,  where  the  high  water  rivt-r 

In  considering  the  improvement  of  the  Arkansas  River  !•■ 
Ro<rk  it  is  to  be  noticed,  (1)  that  its  discharge  »t  all  stjt((e8  i^  i' 
same  as  above  Littlo  Rock;  (2)  that  its  average  slope  is  Ivan;  I'-h  ■ 
excepting  the  portion  immediately  below  Littlo  Rook  itsavcriigc  wi.! 
between  high  water  banki^  is  les-s;  and  (4)  that  its  pereieiitflfieof  fli  ■ 
water  is  ninch  less. 

XlaviDg  eqnal  discharges,  the  high-water  aud  low-wal.  i   ■ 
tioiiH  to  be  aimed  at  will  differ  wid(3y  from  those  above   I. 
lor  while  the  slopes  are  somewhat  less,  tlie  etJect  of  this  i:. 
is  partially  balanced  by  the  greater  depUis,  probably  leavdix.  •"'"■  ■ 
Bomewhat  lower  average  velocities  below  Little  ]lock  than  tliiiM?  ft)"'  ■ 
TbisWwet  \e\Q«i\t^  awOi.  Wv^  ^(^\rs  ax«tw^  ^aw-water  depth,  diw 
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le  nataral  cadses  acting,  and  the  material  od  n^hicli  tbcy  act,  justify 
tne  expectation  that  an  equal  contraction  will  give  a  foot  greater  depth 
below  Little  Hock  than  above,  or  4  feet  at  low  water. 

In  improving  this  section  of  the  river  the  same  contractions  should  be 
given  as  in  the  section  above,  and  essentially  by  the  same  means, 
namely,  spurs  on  convex  shores,  longitudinal  dikes,  where  they  will 
form  a  concave  bank  or  spurs,  would  be  long,  and  bank  protection  of 
stone  where  caving  is  going  on  or  is  to  be  expected  as  the  result  of 
contraction  works.  Where  the  water  is  shoal  or  dikes  are  on  sand- 
banks, works  of  stone,  or  stone  and  gravel,  which  will  be  permanent, 
Rhould  be  used  in  prefei*ence  to  wood-work.  But  in  some  places  the 
water  at  low  stages  may  be  so  deep  that  pile-dikes  should  first  be  used 
on  account  of  cheapness,  and  when  they  have  raised  the  bottom  sufii- 
ciently,  the  work  can  be  made  permanent  by  adding  stone.  The  heights 
in  general  shotild  be  those  specified  for  the  section  above,  but  wherQ 
pile-dikes  are  used  they  may,  leaving  a  high  water  channel  1,000  or 
1,200  feet  wide,  be  higher  where  it  is  hoped  they  may  build  up  a  new 
high-water  bank. 

The  greater  depths  will  increase  the  cost  both  of  bank  protection  aud 
of  dikes,  and  the  needed  amount  of  bank  protection,  where  tho  curvature 
is  BQ(  great,  will  be  much  increased,  these  increases,  however,  being 
balan^  by  the  greater  lengths  of  deep  water,  so  that  contraction  works 
less  nearly  continuous  at  their  final  completion  than  on  the  river  above 
Little  Hock  will  be  required.  The  cost  per  mile  will  on  the  whole  be 
about  the  same  as  above  Little  Bock. 

Near  the  mouth  of  the  Arkansas  a  large  bayou  or  cut-off  connects  it 
with  the  White  Eiver,  so  that  a  flood  in  one  of  these  rivers  when  the 
other  is  lower  will  send  a  portion  of  the  flood  through  the  mouth  of  the 
other  into  the  Mississippi. 

When  the  Mississippi  is  in  its  high  stages  and  the  Arkansas  is  low 
the  backwater  of  the  Mississispi  affects  the  height  of  the  Arkansas  far 
above  its  mouth,  and  the  low  velocities  near  the  mouth  of  the  Arkansas 
tend  to  give  deposits  there.  Should  the  river  above  be  improved  to  4 
feet,  the  question  of  some  improvement  between  the  White  River  Cutoff 
and  the  Mississippi  will  have  to  be  considered.  A  long  series  of  gauge- 
readings  at  the  White  Eiver  Gut-off  and  rough  observations  of  direction 
and  amount  of  discharge  through  the  cut-off  would  be  needed  before  a 
decision  could  be  made  as  to  the  methods  to  be  used,  if  such  improve- 
ment became  necessary.  It  might  be  necessary  to  close  the  cut  off  or 
one  of  the  mouths,  at  a  cost  of  some  hundred  thousand  dollars. 

The  estimated  cost  of  the  permanent  improvement  of  the  160  miles 
from  Little  Eock  to  the  White  Eiver  Cut-off,  at  $40,000  per  mile,  is 
$6,400,000. 

This  estimate  is  much  larger  than  that  submitted  by  Captain  Taber. 
It  is  noted,  however,  that  Captain  Taber's  estimate  makes  no  provision 
for  bank  protection,  which  for  alluvial  soil  experience  everywhere  in 
river  improvement  shows  to  be  necessary  in  connection  with  contraction 
works,  nor  for  the  improvement  of  new  shoals  which  will  be  developed 
by  natural  changes  in  the  river  long  before  the  works  proposed  by  him 
are  completed,  nor  for  any  lowering  the  low-water  surface  and  develop- 
ment of  new  shoals  in  consequence  of  cutting  deeper  channels  through 
existing  bars,  nor  for  the  considerable  loss  of  work,  which  is  inevitable 
where  works  struggle  with  river  floods. 

For  the  176  miles  from  Little  Eock  to  the  Mississippi,  by  way  of  the 
White  Eiver  Cut-off,  his  estimate  would  be  but  about  $15,000  per  mile. 
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Experience  on  rivers  which  have  been  actoally  improved  ahows  tu 
is  mach  too  small. 

Adding  to  the  estimate  $9^960,000  already  made  for  the  cost  ol 
improvement  to  give  3  feet  at  lowest  water  from  Little  Rock  to 
Canadian  Biver,  the  estimate  of  $6,400,000  to  give  4  feet  from  lA 
Rock  to  the  White  River  Cat-off,  the  aggregate  is  $16,360,000  for 
miles  ofriver. 

Ma(4i  immediate  relief  to  existing  commerce  woald  be  given  b> 
moving  snags  from  Fort  Smith  to  the  month. 

Mr.  Taft  states  in  his  report  that  the  greatest  demand  for  steam-l 
service  exists  between  Pine  Blnff  and  the  Mississippi  River  (this  < 
tance  being  110  miles);  that  ^^one  packet,  making  two  trips  per  we 
is  amply  sufficient  to  do  all  the  bnsiness  l>etween  Pine  Blufi'  and  b^ 
for  the  greater  part  of  the  year;"  and  that  ^Hhere  is  one  stcAm-boai 
abont  200  tons  making  regnlar  trips  between  Pine  Blnff  and  lit 
Rock;''  that  ^' occasionally  there  are  other  boats  plying  iu  the  ri 
trade,  but  the  demand  for  their  services,  as  a  rule,  is  not  sufficient 
remunerate  their  owners." 

But  the  State  of  Arkansas  is  rapidly  developing,  and  both  it  and 
Indian  Territory  have  great  possibilities  before  them. 

The  difficulty  in  improving  this  river  for  low- water  navigation  on 
count  of  its  small  low-water  discharge,  and  the  uncertainty  which 
some  degree  exists  as  to  success,  have  already  been  adverted  to.  1 
for  Congress  to  judge  whether  the  prospective  commerce  will  be  « 
cient  to  justify  the  cost 
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improvement  of  the  petit  jean  river,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  by  snags,  logs,  drift- 
piles,  overhanging  trees,  and  sboals. 

The  project  for  improvement  contemplated  rendering  it  navigabk 
during  high  and  medium  stages  of  water  as  high  as  Danville,  Ark.,  t^ 
cutting  the  overhanging  trees,  and  cutting  up  the  snags,  logs,  and  drift 

The  fall  in  the  river  is  so  great  that  nothing  could  be  dono  to  improve 
the  shoals. 

The  first  appropriation  ever  made  for  the  river  was  that  of  the  aol 
approved  August  6,  1886,  amounting  to  $3,500,  one-half  the  estimate^ 

By  an  expenditure  of  $3,306.51  prior  to  June  30,  1887,  the  work  of 
improvement  was  completed  to  Rocky  Crossings,  or  about  half  the 
tance. 
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The  balance  was  reserved  for  reasons  giveu  iu  full  in  my  last  annnal 
eport,  and  which  may  be  briefly  sammed  up  as  conflicting  interests  be- 
'^ween  a  bridge  at  Rocky  Grossing  and  steam-boat  men;  and  also  the 
se  of  the  plant  elsewhere. 

As  the  expenditure  of  $3,500,  or  the  balance  of  the  amonnt  originally 
asked  for,  is  fully  warranted  by  the  benefits  likely  to  accrue,  the  rec- 
ommendations contained  iu  my  last  annual  report  to  this  effect  is  re- 
newed. 

GOMMEBOE. 

When  worksof  improvement  began  a  boat  made  twoor  three  tripsayear 
at  high  water  or  medium  stages,  and  brought  out  from  200  to  300  bales  of 
cotton.  With  the  improvement  complet^,  freight  rates  would  be  re- 
duced 50  per  cent.^  and  distance  in  hauling  by  wagon  reduced  26  miles. 
There  being  no  competing  routes  of  transportation,  except  wagons,  no 
comparison  of  rates  can  be  made. 

The  completion  of  the  works,  as  originally  recommended,  would  in- 
crease the  commerce  ten  fold,  and  it  is  estimated  by  one  writer  that  from 
6,000  to  6,000  bales  of  cotton  would  be  moved  by  river.  Another  writer 
estimates  (he  increase  at  from  50  to  100  per  cent. 

The  community  generally  would  receive  many  benefits.  One  writer 
estimates  that  products  could  be  marketed  at  one-half  present  cost ;  an- 
other states  as  an  incidental  benefit,  that  the  freeing  of  the  river  of 
obstructions  will  reduce  the  overflow,  thereby  increasing  the  areas  under 
cultivation  and  improving  the  general  health  of  the  section. 

To  all  this  may  be  added  the  fact  that  this  stream  is  the  only  outlet 
to  the  Petit  Jean  Valley.  This  valley  is  very  rich.  The  town  of  Dan- 
ville, in  this  valley,  receives  over  1,000  tons  of  freight  annually  by  wag- 
ons. 

Timber  is  plentiful  and  in  great  variety.  The  great  drawback  to  this 
section  is  its  want  of  cheap  transportation.  The  opening  of  the  Petit 
Jean  to  navigation  for  5  or  6  months  would  be  of  untold  value  to  the 
entire  valley. 

•  The  limits  of  a  report  of  this  kind  forbid  entering  into  details,  but  it 
may  be  stated,  in  a  general  way,  that  the  total  required  to  complete  the 
work  is  insignificant  compared  with  the  results  to  be  gained. 

Money  statement 

July  1.  1887,  amonnt  available $199. 49 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 199.49 

Amonnt  appropriated  by  act  of  August  11,  1888 2,500.00 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 
Amonnt  thatoan  beprotitably  expended  in  fiscal  year  ending  JnneSO,  1890      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  aocouniy  improving  Petit  Jean  River,  Arkan8ai*,.for  year  ending  June  30,  1888* 

Pavroll,  labor,  etc $152.83 

Subsistence  supplies - -- 13.51 

Traveling  expenses 15.20 

Fnel 3.00 

Stationery 14.95 

Total 199.49 


1402     BEPORT  OF  THE  CBIBF  OF  SHOINBEIUI,  ILJk 


rr 


I 


'1  r, 


I 


i:  ';: 


If' 


%   .-r"' 


tif  r    ^ 


V6. 

IMPROVEMENT  OF  FOURC HE  RIVER,  ARKANSAS. 

The  improvement  of  this  Btream  was  begun  in  1879,  under  the 
approved  March  3,  1879.  Prior  to  any  improvement  its  channel  y 
choked  with  snags,  logs,  and  drift,  and  heavy  timber  overhung  iU  ban 
Several  bad  shoals  also  impedeil  navigation. 

Up  to  June  30,  1886,  $21,000  had  been  expended  in  removing 
greater  part  of  the  obstructions,  though  the  shoals,  and  now  and  t 
a  snag  that  has  washed  in  since  work  was  suspended,  in  Decern 
1882,  still  offer  serious  obstacles  to  navigation  at  medium  stage 
water. 

The  present  project  resulted  from  an  appropriation  in  ivct  appro 
August  5, 1886,  of  $5,000  for  removing  rock  shoals  situated  alK>c 
miles  below  Perryville,  and  provides  for  blasting  a  channel  50  feet « 
and  2  feet  deep  through  these  shoals. 

From  the  best  information  available  when  the  estimate  was  prepai 
it  appeared  that  these  shoals  were  nearly  dry  at  extreme  low  wa 
Actual  observation  at  extreme  low  water,  in  the  execution  of  the  woi 
has  shown  never  less  than  a  foot  of  water.    This  made  work  slower 
more  expensive. 

Work  was  begun  a«  soon  as  possible  after  the  appropriation  bees 
available,  but  cnuld  not  be  quite  finished  before  high  water  came,  f 
thousand  one  hundred  and  ninety  one  dollars  were  expended  dnriog 
fiscal  year  ending  June  30, 1887,  and  the  most  of  the  work  comple 
There  remained  near  the  head  of  the  shoal  some  rock  excavations, 
over  the  lower  reach  a  little  deepening  was  required. 

On  July  1, 1887,  a  balance  of  $809  remained. 

During  the  fiscal  year  ending  June  30, 1888,  this  sum  was  expen 
couipleting  a  channel  about  5(K)  yards  long  and  30  feet  wide  by  2 
deep.  Owing  to  the  errors  in  information,  referred  to  above,  the  i 
mate  was  for  a  shoal  some  500  feet  long.  The  large  amount  of  w 
accomplished  is  due  to  the  skill  and  energy  of  Mr.  P.  B.  Houston,  < 
engineer  in  charge,  who  can  not  be  too  highly  commended  for  bis  faltk 
work.  While  it  would  have  been  more  satisfactory  to  have  provide 
channel  50  feet  wide,  yet  a  practicable  channel  permitting  boats  to  p 
one  way  has  been  secured,  and  as  this  will  meet  the  present  dema 
of  commerce,  it  is  not  deemed  advisable  to  recommend  any  further 
propriations  at  this  point  at  present,  inasmuch,  further,  that  this  sh 
is  now  in  better  shape  than  the  two  shoals  iminediately  below,  wh 
expenditures -could  be  made  more  directly  to  the  present  benefit 
navigation. 

The  recommendations  made  last,  year  for  the  improvement  of 
shoals  below  and  for  snagging  operations  are  renewed. 

The  commerce  upon  this  river  is  increasing  and  the  expenditure  i 
oramended,  ♦.  e.,  $7,650,  is  fully  warranted.    The  valley  of  this  rivei 
So  fertile  that  several  railroad  companies  are  considering  the  proprit 
of  entering  it. 

OOMMERCE. 

The  amount  of  commerce  when  work  of  improvement  began  may 
inferred  from  the  following,  which  appeared  in  the  Annual  Beport 
the  Chief  of  Engineers,  1879,  page  971 : 

Tho  valloy  of  the  Foarche  Le  Fevre  is  one  of  the  moat  extenBive  in  the  81; 
Large  qnanUUeH  ol  VwrnV^c^x  ^xvd  c^ckltow  are  bronglit  oat  annnally,  besides  graiot  fi 
tallow ,  and  \>e©a^ «ky..    "YYiw^  \)bT^  ^V»  xcivaw^ q.1\^^^^ \\«vi^'aKAtsi^\iRt  luetala  in  Uw  w 
ley,  whicli  can  \)e  ^to^\.«AiV3  ^o\V^^^\sL^\iN>^^\\sv''^«»^«a^^^ 
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As  to  effect  upon  rates  of  iusarance  and  freight,  do  data  to  work 
from.  The  incomplete  state  of  the  works  woald  be  against  any  great 
change.  > 

As  to  effect  of  competing  roates  of  transportation,  there  are  no  com- 
peting routes.  What  freight  the  steam-bo^  do  aot  saooeed  in  reach- 
ing must  he  hauled  long  ^stances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with  this 
river  thoroughly  improved  there  would  be  a  great  saving  of  time  to 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  extent 
that  new  impetus  would  be  given  to  the  settlement  of  the  country  and 
largely  increase  its  products. 

As  to  benefits  to  community  if  completed,  there  are  few  communities 
in  this  State  so  dependent  upon  a  river  for  transportation  as  the  set- 
tlers of  this  valley.  Every  step  in  the  improvement  will  bring  direct 
gains  and  will  be  utilized  at  once.  With  such  improvement  as  has 
already  been  made,  over  3,000  bales  of  cotton  are  brought  out  annually 
and  several  hundred  tons  of  freight  are  handled.  One  steam-boat  works 
very  energetically  upon  this  river,  and  takes  immediate  advantage  of 
every  improvement,  so  that  the  people  are  sure  of  immediate  relief  as 
the  channel  is  improved. 

Money  statement 

Joly  1,  1887,  amonnt  available f809.00 

July  1,  1888,  amoant  expended  daring  fiaoal  year,  exclnsive  of  liabilities 
outetanding  July  1,  1887 809.00 

(Amoant (estimated)  required  for  completion  of  existing  project 7, 650. 00 
Amoant  thatcan  be  prontabl^  expended  in  fiscal  year  ending  Jane  30, 1890      7, 650. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  aooount, — Improving  Fourdhe  Le  Fevre  BiveTf  ArkanMu, 

Pay-roll,  labor,  etc |723.88 

Subsistence  supplies 54.98 

General  supplies 10.06 

Transportation 8.75 

Stationery .88 

Traveling  expenses - 8.50 

Medicine .' 1.95 

Total :    809.00 


V7. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift- 
piles,  and  logs  in  its  lower  portion,  and  from  Batesville  up  gravel-bars, 
rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded  navi- 
gation. 

The  originally  adopted  project  consisted  in  snagging  operations, 
blasting  of  ledges  and  bowlders,  and  dam-building,  to  remove  gravel- 
bars,  or  to  close  chutes  from  time  to  time,  as  appvopriation  warranted 
and  commerce  required. 

The  first  separate  appropriation  for  this*  river  was  made  by  act  ap- 


11  •J»*v«^;gj5!^fl 


1404     REPORT  OF  THE  CHIEF  OF  EHOXireEBSy  U.  &  AIOK 


proved  July  5, 1884.    At  tlie  time  it  was  passed  the  river  was  in  ex* 
lent  condition  for  boats  drawing  not  to  exceed  3  feet  of  water  froto 
month  to  Newport,  Ark.    From  Newport  to  Baliesville  there  were  ma 
troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals  tiiere  W€««^ 
numerous  bad  shoals,  rendering  navigation  very  uncertain.    From  Bz  ^ 
falo  Shoals  to  Forsyth,  Mo.,  there  were  many  fine  reaches  of  rive 
but  the  depth  of  water  on  Buffalo  Shoals  and  others  le^ss  dangerous  pre- 
vented any  navigation  at  ordinary  stages  of  water. 

This  river  has  been  united  so  often  with  the  St.  Francis,  and  again 
once  with  the  Black  and  St  Francis  and  once  with  the  Black  and  Little 
Red,  that  it  is  impossible  to  give  exactly  how  much  had  been  expended 
on  the  White  River  to  June  30, 1884.  After  a  careful  study  of  House 
Ex.  Doc.  No.  64,  Forty-eighth  Congress,  first  session,  the  approximate 
amount  is  set  down  as  not  under  $170,000  and  not  over  $200,000.  This 
estimate  should  be  given  a  weight  8  in  a  scale  of  10. 

Tbe  present  project  provides  that  the  appropriation  passed  by  acts 
approved  July  5, 1884,  and  August  5, 1886,  be  applied  to  remove  snags, 
bowlders,  and  other  obstructions  to  navigation,  building  wing-dams  to 
improve  sboals,  repairs  and  care  of  plant,  and  survey  of  the  river,  as 
provided  for  in  the  acts,  with  a  view  to  its  permanent  improvement, 
from  Forsyth,  Mo.,  to  its  mouth. 

Up  to  June  30, 1887,  $46,575.24  had  been  exi>ended.  This  completed 
the  field  work  of  the  survey  from  Forsyth,  Mo.,  to  the  mouth,  and 
advanced  the  plotting  of  notes  well  towards  completion,  effectively  im- 
proved many  of  the  most  dangerous  shoals  between  Buffalo  Shoals  and 
Batesville,  and  removed  the  more  dangerous  snags  from  Batesville  to 
the  mouth. 

During  the  fiscal  year  ending  June  30, 1888,  plotting  the  field  notes 
were  completed,  field  maps  were  reduced,  and  photolithographed  plans 
and  estimates  were  prepared  for  the  permanent  improvement  of  the 
river,  copy  of  which  is  appended  and  marked  ^^A."  A  few  bad  snags 
and  logs  were  removed  near  Duvall's  Bluff  and  Olarendon,  and  the 
property  was  duly  cared  for. 

It  was  not  deemed  advisable  to  attempt  any  further  temporary  work 
with  tbe  small  balance  until  the  action  of  Oongress  should  be  known, 
as  it  could  be  nsed  more  effectively  with  the  appropriation  fbr  perma- 
nent improvement. 

As  stated  last  year,  no  further  appropriations  are  recommended  for 
temporary  improvement,  if  provisions  are  to  be  made  soon  for  the  per- 
manent improvement,  plans  and  estimates  of  which  follow. 

With  the  snagging  operations  the  case  is  a  litUe  different. 

To  make  a  close  estimate,  $8,000  will  be  required  annually  for  the 
first  two  years  of  the  permanent  improvement,  probably,  to  remove 
such  stray  snags  as  may  accumulate.  It  is  possible  that  this  sum  may 
l>e  needed  a  third  year,  but  this  river  being  so  much  more  susceptible 
to  i>ermanent  improvement  than  the  Arkansas,  it  is  probable  that  two 
years'  work  on  the  permanent  construction  would  stop  nearly  all  bank 
caving,  at  least  so  nearly  so  that  by  using  a  supply  boat,  fitted  with 
snagging  appliances,  the  few  snags  met  with  could  be  removed  without 
extra  expense  to  the  appropriation,  over  and  above  that  necessary  to 
maintain  such  a  boat  for  the  prosecution  of  the  work. 

Further  elaboration  of  this  report  seems  unnecessary,  in  view  of  the 
fact  that  the  accompanying  plans  and  estimates  cover  the  entire  ground. 

At  the  close  of  the  fiscal  year  no  appropriation  for  the  year  ending 
June  30,  1889,  had  been  made  for  either  the  permanent  improvement 
or  for  snagging  operationsr 
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It  remaius  therefore  ouly  to  renew  the  recommendatious  of  my  last 
report  and  of  the  plans  and  estimates.  Fifty-eight  thousand  dollars 
could  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1890 ;  $8,000  in  snagging  an4  $50,000  upon  the  permanent  improvement. 

The  photolithograph  maps  having  been  completed,  Sheet  24  is  sent 
instead  of  tracing  of  the  same  as  specified  in  the  plans  and  estimates. 

GOMMEBOE. 

The  first  appropriations  having  been  made  in  1833,  the  records  of  this 
office  do  not  show  what  was  the  amount  of  commerce  prior  to  any  at- 
tempts at  improvement. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1876,  page  627, 
Colonel  Suter,  referring  to  the  upjier  reaches  of  this  river,  says :  **  The 
country  bordering  on  this  portion  of  White  Biver  is  almost  entirely  de- 
pendent on  water  transportation,  which,  from  the  difficult  character  of 
the  navigation,  is  very  uncertain  and  costly,''  and  even  one  year  later 
he  speaksof  much  of  the  commerce  being  carried  on  by  teams.  (Annual 
Report  Chief  of  Engineers,  1887,  page  601.) 

The  advantages  to  commerce  if  the  permanent  improvement  is  ef- 
fected will  be  greatest  of  that  to  any  river  in  the  State,  in  proportion 
to  the  cost. 

This  is  a  natural  highway  for  commerce  to  an  extensive  territory  and 
much  of  this  territory  has  as  yet  no  other  outlet  except  the  wagon.  In 
this  connection  see  Annual  lieport  Chief  of  Engineers,  1880,  page  1313, 
Annual  Report  Chief  of  Engineers,1884,  page  1401,  also  Annual  Report 
Chief  of  Engineers,  1885,  pages  1589  and  1591.  Here  will  be  found  a 
steady  increase  in  commerce,  keeping  pace  with  the  improvements, 
which  speaks  for  itself  and  calls  for  no  comment. 

As  to  benefits  to  community,  it  may  be  said  that  a  community  that 
will  follow  up  the  work  already  done  as  this  one  has  can  but  be  great- 
ly benefited.  Every  improvement  made  is  promptly  taken  advantage 
of.  The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief 
that  the  permanent  improvement  of  this  river  will  confer  benefits  upon 
this  community  so  great  that  the  cost  of  the  works  will  seem  too  small 
for  comparison. 

Any  one  taking  the  trouble  to  read  the  Annual  Reports  of  the  Chief  of 
Engineers  for  the  past  twelve  years  will  be  struck  with  the  uniform  testi- 
mony of  engineers  in  regard  to  the  future  great  commerce  of  this  river — 
a  significant  fact  in  itself. 

Money  statement 

July  1, 1887,  amoDDt  available $6,430.76 

Received  from  sale  of  fael  to  officer 6.00 


6, 43C.  76 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 |4,239.91 

July  1,  1888,  outstanding  liabilities 544.50 

4,784.41 


July  1,  18a-<,  balance  available 1,652.35 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 26, 652. 35 


'  Amount  (estimated)  required  for  completion  of  existing  project 80, 315. 00 

Amount  (estimated)  required  for  snagging  annually 8, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    58, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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The  requirements  of  the  first  stage  have,  so  far  as  I  have  beeu  able 

» learn,  been  met  by  previous  appropriations  for  so  muoh  of  the  reach 

3  steam -boats  have  cared  to  utilize. 

The  country  has  not  yet  reached  that  stage  of  development  which 

rill  bring  into  play  the  requirements  of  the  second  stage.  With  these 
tatements  I  will  leave  this  section  with  one  more  remark,  and  a  very 
mportant  one,  namely :  That  it  should  be  the  duty  of  the  officer  charged 
rith  the  improvement  of  this  river  to  collect  annually  statistics  bearing 

pon  the  commerce  of  this  section,  embody  the  same  in  his  annual  re- 
ports, and  prepare  plans  and  estimates  whenever  the  second  stage  is 
reached. 

.  The  other  two  sections  should  have  immediate  attention,  as  they  are 
pre-eminently  worthy  of  improvement,  and  when  properly  .improved 
will  remain  so  for  many  years,  as  this  is  a  stream  not  subject  to  those 
rapid  changes  in  regimen  common  to  so  many  of  the  streams  of  the 
Lower  Mississippi  Valley.  Its  waters  are  very  clear  at  all  times  com- 
pared with  other  rivers  in  the  State,  its  banks  cave  but  little,  and  from 
the  month  of  Black  River,  a  few  miles  above  Newport,  it  will  require 
a  comparatively  si^all  outlay  to  make  it  a  great  highway  of  commerce. 
Above  the  mouth  of  Black  River,  or  practically,  say,  for  the  whole  of 
the  second  section,  greater  outlay  will  be  required,  yet  at  the  same  time 
the  river  lends  itself  readily  to  improvement,  and  the  benefits  to  be  con- 
ferred are  so  great  that  the  outlay  seems  insignificant. 

In  discussing  the  plans  for  the  improvement  of  the  river,  the  third 
sectioD,  $.  e.,  from  Newport  to  the  mouth,  presents  the  fewest  difficulties, 
and  will  be  therefore  considered  first,  leaving  the  more  difficult  second 
section  to  the  last. 

The  field  maps  are  being  reduced  as  rapidly  as  possible,  and  the  re- 
duced maps  will  be  photolithographed,  but  not  in  time  to  accompany 
this  report.  A  careful  study  of  these  maps  reveals  comparatively  few 
places  having  less  than  5  feet  of  water  at  extreme  low  water,  while  the 
general  depth  of  the  river  in  this  reach  is  much  greater  than  this. 

At  all  points  where  the  depth  at  extreme  low  water  is  less  than  5 
feet^  it  is  found  that  the  river  is  al^normally  wide,  giving  rise  to  bars 
the  same  as  in  the  Arkansas  River  (except  upon  a  smaller  scale,  as  the 
Hediment  carried  is  so  much  less),  the  river  lacking  defining  power  due 
to  reduced  velocity  of  current. 

All  the  improvement  the  river  requires  is  tahave  the  shoal  places  so 
improved  %>&  to  give  a  minimum  depth  of  5  feet  at  extreme  low  water, 
and  this  improvement  must  be  made,  if  possible,  so  as  not  to  disturb 
the  regimen  of  the  liver  at  any  other  point,  or  the  least  possible  at 
those  points. 

This  reduces  the  problem  to  much  the  same  condition  as  those  ex- 
isting upon  the  Arkansas  River,  and  the  plan  results  as  follows: 

IX>  is  proposed  to  erect  at  suitable  points,  to  be  determined  by  the 
well-known  laws  of  bar  formations  and  extension,  spur-dikes  of  length 
and  height  just  sufficient  to  give  the  necessary  contraction  at  a  3  to  4 
foot  stage,  to  enable  the  river  when  falling  from  that  stage  to  extreme 
low  water  to  define  its  channel  as  it  does  where  the  river  has  a  normal 
width. 

The  length  of  the  dike  is  in  no  case  to  bo  such  that  it  will  contract 
the  low- water  channel  to  less  than  that  found  at  points  where  good 
water  has  been  found  for  years,  and  the  height  shall  be  the  minimum 
necessary  to  give  the  specified  defining  power  (minimum)  that  the  gen- 
eral regimen  of  the  river  may  be  disturbed  the  least  [>08sible. 

Eacli  locality  will  have  to  be  made  the  subject  of  special  study  at  the 
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resalts  a  cost  of  completing  the  improvement 
wbich  is  80  slight  that  bat  for  the  fact  of  the  pe: 
having  been  always  kept  in  view,  mig*ht  be  a  surprise 
reader. 

To  give  an  idea  of  the  work  already  done,  there  is 
with  17  tracings  of  sketches  of  the  more  prominent  shoaU^ 
improvements  already  made. 

The  completion  of  the  permanent  improvement  piovi 
channel  for  this  reach  resolves  itself  into  extending  and 
snbstautial  the  worksalready  in  place,  and  adding  a  few 
possibly,  where  the  present  works  have  not  given  the  reqni 
surface  and  velocity  of  cnrrent,  matters  that  have  to  be  der 
)>erimentally,  and  for  which  certain  contingent  sums  mast  tli) 
provided.    A  stndy  of  each  improved  and  unimproved  shaift 
shows  that,  all  told,  material,  etc.,  will  be  required  as  abov^ 
follows : 

Rock  qaarried  and  placed.... eabio. 

Rock  Dicked  up  and  placed ...£>. 

Gravel  placed , .....do. 

Brush  placed 4X 

Rock  removed cabio  ystiSi^Jv^ 

The  above  gives  an  idea  of  the  nature  of  the  dams,  and  pennitiF4]ie 
condensation  of  this  paper. 

The  brush  is  principally  used  to  prevent  the  gravel  being  cat  but 
around  and  under  the  first  course  of  stones  in  the  dams,  and  witJi^e 
gravel  is  used  to  fill  interstices  between  the  stones  used  in  the  construc- 
tion until  the  river  has  provided  this  filling  completely. 

A  tracing  is  sent  showing  the  cross-sections  of  these  dams.  No  de- 
scription is  deemed  necessary.  The  height  and  thickness  of  the  dams 
has  to  be  fixed  on  the  spot  and  is  determined  by  the  forces  brought  to 
bear  upon  each  particular  case. 

In  submitting  the  estimate  the  amount  seems  small,  and  this  must 
be  my  apology  for  treating  the  subject  in  an  exhaustive  manner. 

The  constructions  have  been  gone  over  in  detail,  and  with  results  as 
stated. 

The  cost  may  be  summed  up  as  follows : 

QuArrylng  and  placing  705  cubic  yards  of  rock,  at  |3  per  cubic  yard |2,  lu 

Picking  up  and  placing  335  cubic  yards  of  rock,  at  $2  per  cubic  yard 

200  cubic  yards  of  gravel  placed,  at  |1 

GO  cords  of  brush  placed,  at  $2 

Blasting  170  cubic  yards  of  rock  in  channel,  at|3 

• 

Total 3,61 

Add  necessary  repairs  to  plant 

Add  contingent  fund 

Add  for  surveys 

Add  office  expenses 
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Grand  total 5,311 

This  added  to  the  estimate  of  $100,000  made  for  the  reach  from  New- 
port to  the  mouth,  makes  the  total  estimate  $105,315. 

Of  this  sum  $50,000  can  be  profitably  expended  during  the  year  end- 
ing June  30,  1889. 

As  entirely  new  plant  will  have  to  be  provided  for  this  reach  below 
NewiK)rt,  it  will  be  most  economical  and  advantageous  to  the  Govern- 
ment to  make  at  least  $50,000  available  the  first  year. 

Twenty  tracings  accompany  this  Report.    The  tracing  of  sheet  So.  24 
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18  designed  to  show  in  what  shape  the  photolithographs  will  finally 
be  forwarded,  and  also  shows  how  the  dikes  are  located  on  the  lower 
reach,  L  e.y  from  Newport  to  the  mouth,  being  a  sheet  that  contains  an 
exceptionally  large  nnmber  of  bad  places. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 
IT.  S.  Engineer  Office, 

Little  Boek^  Ark.j  July  1, 18S8. 

N.  B. — ^At  this  date  the  photolithograph  maps  having  been  completed, 
a  set  is  forwarded  herewith. 


V  8. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river  its  channel  was 
sboked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation  at  low  water  by 
any  but  very  ligh^dranght  boats. 

Its  banks  caved  but  little,  and  except  at  the  shoals  it  was  character- 
ized by  greater  depth  of  water  than  is  found  in  streams  generally  in  its 
vicinity,  due  to  its  being  narrow  and  its  banks  firm. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing- 
dams.  '  A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water 
to  the  main  channel. 

Up  to  June  30, 1887,  $55,635.51  had  been  expended  in  carrying  out 
the  above  plan. 

The  river  as  a  whole  gives  evidence  of  persistent  effort  along  the  gen- 
eral line,  though  too  desultory,  owing  to  the  small  amounts  appropriated 
and  the  irregular  intervals  at  which  these  appropriations  were  made. 

The  small  amount  available  ($g56.89)  at  the  beginning  of  the  fiscal 
year  ending  June  30, 1888,  was  barely  sufficient  to  care  for  the  snag- 
boat,  so  that  no  work  has  been  done.  As  stated  in  my  last  report  only 
about  60  miles  now  remain  to  be  worked  to  connect  the  works  on  the 
lower  river  with  some  detached  work  done  near  Poplar  Bluff,  Mo.  It 
is  presumed  that  many  snags  have  drifted  out  of  the  unimproved  into 
the  improved  portion  of  the  river  during  the  year, 

I  can  but  add  here  that  if  this  river  is  to  be  opened  to  Poplar  Bluff*, 
and  it  certainly  deserves  to  be,  it  should  be  promptly  done  so  as  to  stop 
just  what  is  referred  to  above.  Once  clear  it  is  likely  to  remain  so.  It 
is  a  very  deserving  river.  Its  waters  are  much  used,  and  since  the 
thorough  opening  is  so  nearly  accomplished  the  recommendations  con- 
tained in  my  last  annual  report  are  most  earnestly  renewed. 

The  sooner  the  unimproved  river  has  attention  the  less  the  expense 
of  maintaining  the  improved  section. 

Eight  thousand  dollars  will  be  required  annually  for  two  or  three 
years  to  maintain  free  navigation. 

The  absence  of  adequate  appropriations  for  this  river  for  the  last  two 
years  renders  it  imperative  that  at  least  $23,000  be  made  available  for 
the  year  ending  June  30, 1890.  The  plant  is  deteriorating,  and  if  this 
river  is  to  be  improved  it  will  cost  much  less  to  do  it  now  than  in  after 
years  when  new  plant  will  have  to  be  pro\k\^« 
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OOMMEBOE. 

The  amount  of  commerce  when  work  of  improvement  began  mii, 
inferred  from  the  following  statement,  taken  ^om  Aunoalil^^rtC 
of  Engineers,  1880,  page  1326 : 

From  tho  Upper  Black  great  quantities  of  staves  are  taken,  and  from  tlie  1 
Black  it  is  estimated  that  from  10,000  to  12,000  bales  of  cotton  are  shipped  to] 
phis  and  other  markets,  and  other  shipments  (amount  not  known)  go  over  the  i 
Loais  and  Iron  Mountain  Railroad  to  Saint  Louis. 

As  to  efifect  upon  rates  of  insurance  and  freight,  insuranoecompft 
have  notacted  upon  thematter.  It  is  expected  the  rates  will  beredm 
The  work  is  just  beginning  to  tell  upon  freight,  and  it  is  too  sooi 
state  defiuiteiy  as  to  rates. 

As  to  eft'cct  upon  rates  of  competing  routes  of  transportation, . 
river  parallels  the  Saint  Louis,  Iron  Mountain  and  Sontbern  Railr 
for  over  100  miles.  There  can  be  no  question  as  tb  water  vs.  railtn 
portation.    Reliable  parties  state  that  the  effect  will  be  marked. 

As  to  prospective  advantages  to  commerce,  if  completed,  I  have  I 
unable  to  get  statistics  from  but  one  of  the  boats  plying  on  the  BI 
River.  During  1886  it  handled  27,300  tons  of  freight  and  has  contrac 
for  36,400  tons  for  1887. 

There  is  no  computing  the  prosi>ective  advantages  to  commerce,  'w 
country  is  only  just  beginning  to  be  opened  up  and  is  susceptible,  p 
tically,  of  unlimited  developments.  It  is  difficult  to  estimate  the  & 
fits  to  the  community  if  completed.  This  river  is  one  of  the  deepen 
the  State.  As  a  natural  highway  it  surpasses  the  Arkansas  River, 
banks  cave  but  little,  and  when  the  standing  timber  has  been  clea 
off  so  that  snags  do  not  accumulate,  it  will  not  give  ranch  trouble  a 
navigable  stream.  It  is  destined  to  become  in  the  near  future  a  par 
a  great  parallel  transportation  line  to  New  Orleans,  competing  with 
Missouri  Pacific  system  of  railroads  for  the  traffic  of  an  immense  te 
tory. 

The  confines  of  such  a  report  as  this  are  too  limited  to  do  justio 
this  river.  Were  they  more  extended  I  doubt  i^it  were  possiblt 
forecast  the  great  benefits  that  will  flow  from  its  maintenance  as  a  ni 
gable  stream. 

Money  statement. 

July  1,  1887,  amount  available f606L8l 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilitififl 
outstanding  July  1, 1887 606.9 

Amount  appropriated  by  act  of  August  11,  1888 5,00(Lll 

{Amount  (estimated)  required  for  completion  of  existing  project  annually  8,  OOC 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin^c  June  30,1890  18,  OOC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Expense  account. — Improving  Black  River,  Arkansas  and  Missonri,  pay-roll,  lal 
etc.,  ^oUo.oU. 

Vg. 

IMPROVEMENT  OF  THE  ST.  FRANCIS  RIVER,  ARKANSAS. 

This  appropriation  was  made  by  act  approved  July  5,  1884,  and 
the  first  separate  appropriation  made  for  the  entire  river. 

Earliest  api^Tov>T\abt\oiimaAl^  for  this  river  nnder  any  head  was  mauo 
by  act  apptov^^  "Nlwc^  ^,  Y^>i^,   '^\x\s\?cc!:v\:i^>\^  ^!i\'Q««^^'«s^s*^as.  ^Qtka  of 
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^uuprovement,  it  may  be  inferred  that  prior  to  1833  this  river  was  much 
[^hoked  with  drift-piles,  logs,  and  suags,  and  its  waters  spread  oat 
l%brongh  a  great  variety  of  sloughs,  while  overhangiug  trees  added  to 
^tbe  difficuHies  of  navigation. 

'  In  the  originally  adopted  project  snagging  operations  figured  largely, 
^d  attempts  have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  River  and  also 
^th  the  Black  River  that  it  is  impossible  to  give  exactly  how  much 
bad  been  expended  upon  the  St.  Francis  River  to  June  30, 1884. 

By  act  approved  August  5, 1886,  $8,000  was  added  to  the  above  sum, 
and  as  stated  in  m^'  former  reports  the  new  snag-boat  without  propel- 
ling power  and  of  very  light  draught,  equipped  with  powerful  machinery, 
removed,  up  to  June  30, 1887,  a  large  number  of  dangerous  obstruc- 
tions, for  full  details  of  which  see  my  report  for  1887.  The  boat  was  at 
work  at  the  close  of  the  fiscal  year  ending  June  30, 1887. 

On  July  1, 1887,  but  $933.07  was  available. 

During  the  fiscal  year  ending  June  30, 1888,  $929.69  were  expended 
in  snagging  oi>erations,  closing  a  bad  slough,  and  the  care  of  tlie  prop- 
erty. This  carried  out  in  a  general  way  the  policy  outlined  for  this 
river,  which  is  to  expend  about  $8,000  annually  until  it  is  thoroughly 
opened  up. 

It  is  much  to  be  regretted  in  the  case  of  this  river  that  the  next  $8,000 
was  not  available,  since  it  costs  a  great  deal  to  transport  working  par- 
ties and  supplies  to  it. 

It  is  scarcely  proper  to  include  in  this  report  anything  that  is  a  reit- 
eration of  that  of  last  year,  yet  as  the  appropriation  for  the  year 
ending  June  30, 1890,  will  be  largely  based  on  this  report,  I  feel  it  my 
duty  to  invite  special  attention  to  the  report  of  1887,  as  it  contains 
very  full  information  on  all  points  connected  with  this  work  of  improve- 
ment. 

The  more  study  I  have  given  the  stream  and  the  country  the  more 
interesting  the  study  becomes  and  the  more  convincing  the  arguments 
in  favor  of  opening  up  the  river. 

With  no  transportation  except  the  wagon,  a  fertile  section  rapidly 
settling  up  between  Lester's  Landing  and  Saint  Francis  would  at  once 
pour  out  through  this  channel  its  products,  adding  many  times  the 
sum  required  for  the  improvements  to  the  material  prosperity  of  the 
country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 
expenditure,  the  river  now  has  a  plant  of  itB  own,  peculiarly  adapted  to 
its  work,  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be 
better  to  put  the  river  in  excellent  shape  before  the  plant  deteriorates, 
and  it  is  believed  that  after  a  few  years  of  thorough  work  the  river  will 
maintain  itself. 

As  to  future  demands,  the  development  of  the  country  can  alone  de- 
cide what  these  will  be. 

It  may  be  that  dredging  the  sunk  lands  to  bring  the  river  back  to  its 
own  channel  may  be  warranted  in  years  to  come,  and  that  low-water 
navigation  may  be  demanded. 

At  present  the  prospect  is  too  remote  to  devote  time  to  plans  and 
estimates  for  these  improvements. 

The  recommendation  of  last  year  is  renewed^  with  the  addition  of  the 
next  annual  $8,000,  so  that  if  no  money  is  available  for  the  year  ending 
June  30,  1889,  $16,000  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1890. 
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The  records  do  not  show  what  the  MDonnt  0f  cmnmerae  "Vii^ 

any  work  was  done  at>on  this  river.  As  the  riv^r  was  abaMt  || 
choked  with  snaj^s,  logs,  and  overhanging  trees,  it  niiist  Imve  t^ 
small,  and  from  the  best  aathority  I  have  been  able  to  secan  a#' 
to  a  few  staves  taken  out  by  fiat-boats  propelled  by  band. 

Good  authorities  familiar  with  the  river  state  that  if  tlie^ 
properly  improved  freight  would  be  reduced  firom  $1  per  hwaim 
wagon  to  30  to  35  cents  f^er  hundred  by  boat.  From  whatpvM" 
will  be  seen  that  there  are  no  competing  public  routes*  Thetep 
drained  by  this  river  is  almost  entirely  dependent  on  the  tfii 
transportation. 

As  to  the  prospective  advantages  to  commerce  if  oompleMi 
are  practically  beyond  computation.  Four  letters  in  my  posse 
from  individuals  quite  widely  separated,  all  agree  iiix>n  one  ] 
namely,  that  the  products  of  the  country,  and  hence  its  conii 
would  be  increased  100  per  cent,  annually  were  the  liver  improv^* 
cording  to  the  present  plans. 

Some  idea  of  the  general  benefits  to  be  conferred  upon  the  comn 
by  the  completion  of  the  works  may  be  formed  from  the  ^yct  that, 
the  river  only  about  half  prepared  for  navigation,  tbere  was  shi} 
in  1885  and  1886,  in  the  extreme  upper  pturt  of  it^  500  tons  of  mer  *^' 
disc,  600,000  staves,  and  700,000  feet  of  lumber. 

Extending  the  limit  a  few  miles  lower,  and  we  have  as  the  p 
yearly  commerce — 

Lumber,  Talued  at 13,1-^^^ 

Staves,  valued  at 2Siif^| 

Cotton,  valued  at 45i|r^H 

Com,  valued  at ..-..-. 3P*"^^ 

Pork,  valued  at 9( 

Potatoes,  valued  at • ...••.. 1 

Miscellaneous,  valued  at 2 

From  the  lower  two-thirds  of  the  river,  during  medium  and  i 
water  stages,  thc^re  is  shipped  weekly  25,000  bales  of  cotton,  2&i 
sacks  of  cotton-seed,  and  about  1 75  tons  of  merchandise.  Oommeif 
to  benefits  are  unnecessary.  This  is  one  of  the  most  deserving  r 
iu'the  State. 

Several  letters  in  my  possession  go  to  show  that  the  money  expe. 
with  ligh^draught  boat  since  18M  has  produced  great  changes  ir 
navigation.  Most  flattering  words  are  used  in  ref^tenoe  to  the  ei 
iveness  of  the  work,  and  strong  language  used  as  to  the  desirabili 
completing  the  present  project,  in  view  of  the  good  already  aocomplif 

Money  Htatement 

July  1,  1887,  amount  available |^ 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of. 

liabilities  outstanding  Jnly  1,  1887 |904.69 

July  1,  1888,  outstanding  liabilities 25.00 

8. 

July  1, 1888,  balance  available 

Amount  appropriated  by  act  of  August  11, 1888 -• • ..•..      4,06 

Amount  available  for  ^al  year  ending  Jane  30, 1889 4,0C 
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aikt  (estimated)  required  for  oompletion'  of  existing  project,  an- 

aUy $8,000.00 


^ 
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i^a  nt  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1890    13, 000. 00 
harbor  acts  of  1866  and  1867.  •       ^ 


uumitted   in  compliance  with  requirements  of  sections  2  of  riyer  and 


\ 


aooount,  improving  8t,  Fnm^iB  River ,  ArkanBOM^/ar  the  fieiml  year  endmg  Jvme  ^ 

30,  1888.  I 

•     1 


-roll,  labor,  etc |737.75 

istencesappliee 105.96 

fi^teneralsapplles 19.70 

ig^l^nsportation 75 

ph  service 68 

onery 8.76 

.▼eling  expenses 56. 10 

Total 929.69 
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